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RHEUMATOID ARTHRITIS AND POLYARTERITIS 
NODOSA 


BY 


JOHN BALL 


From the Rheumatism Research Centre, University of Manchester 


(RECEIVED FOR PUBLICATION JULY 28, 1954) 


Structural arterial lesions are not usually con- 
sidered to play an important part in the pathogenesis 
of rheumatoid arthritis; and in many histological 
descriptions of necropsy or biopsy material signi- 
ficant arterial lesions are not mentioned even when 
the vascular system has been carefully scrutinized 
(Bennett and others, 1940; Baggenstoss and Rosen- 
berg, 1943; Fingerman and Andrus, 1943; Bennett, 
1943; Collins, 1949). 

In muscle biopsies, Sokoloff and others (1951) 
found a mild arteritis (in which fibrinoid alteration 
or fibrosis was not a conspicuous feature) in five 
of 57 cases of rheumatoid arthritis; and Cruickshank 
(1952), also examining skeletal muscle, encountered 
a “subacute arteritis without any necrosis of the 
vessel walls’’ only occasionally in a large series of 
cases. In a recent necropsy study of 72 cases of 
theumatoid arthritis, Cruickshank (1954) found 
arteritis in eighteen. In seven of these there was 
theumatic carditis and the arteritis was mainly con- 
fined to the heart; in the remainder there was no 
theumatic heart disease and the arterial lesions 
(which in nine were not confined to the heart) were 
described as “rheumatoid arteritis’’ and claimed to 
be distinguishable from polyarteritis nodosa. 

On the other hand, Dawson (1940) mentioned in 
an editorial comment that he had seen three patients 
with rheumatoid arthritis who were shown to have 
polyarteritis nodosa at necropsy, and some recent 
Clinical studies draw attention to this type of case. 
Nystr6ém (1953) described three patients in whom 
polyarteritis nodosa was detected some years after 
the onset of progressive rheumatoid disease; and 
Bauer and others (1952), in a patient diagnosed as 
suffering from typical rheumatoid arthritis of 2 years’ 
duration, observed the development of eosinophilia, 
and skin nodules in which biopsy revealed arterial 
lesions indistinguishable from polyarteritis nodosa. 
According to Friedman and others (1953), a deform- 
ing multiple arthritis, commonly misdiagnosed as 
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rheumatoid arthritis, may herald the onset of poly- 
arteritis nodosa. These authors used the term 
“‘pararheumatic arthropathy”’ to describe such cases, 
implying, presumably, that the joint changes are 
based on articular polyarteritis nodosa, though no 
histological evidence of this is presented in their 
paper. 

Unfortunately, histological studies of the articular 
tissues in polyarteritis nodosa are extremely rare. 
Numerous clinical investigations have shown that 
symptoms referable to the joints are common in this 
syndrome, but, according to Jones (1942) and 
Lowman (1952), the disability is of a minor order and 
“objective evidence of arthritis’ is rare. Neverthe- 
less a history of polyarthritis is not infrequently 
encountered in the published case reports. Rose 
(1953), using strict clinical criteria, found a poly- 
arthritis indistinguishable from rheumatoid arthritis 
in eight of 104 histologically proven cases of poly- 
arteritis nodosa; in seven the arthritis preceded and 
in the remaining case it developed during the course 
of polyarteritis nodosa. Three further cases of 
typical rheumatoid arthritis, in which a firm clinical 
diagnosis of polyarteritis nodosa was made but in 
which the available pathological material did not 
provide complete proof, were excluded from his 
analysis. 

It would appear, then, that a small minority of 
patients classified as suffering from rheumatoid 
arthritis, and a minority of patients classified as 
suffering from polyarteritis nodosa, show features of 
both syndromes. It is the purpose of this com- 
munication to describe the clinical and pathological 
aspects of five cases illustrating this association. 


Material and Methods 


In addition to the five cases reported here, sub- 
cutaneous and tendon nodules from 46 cases of rheuma- 
toid arthritis, and biopsies of the articular tissues in a 
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and incidence of arterial lesions. 

It may be said at once that polyarteritis nodosa was 
never seen in articular biopsies, and was found (mainly in 
arterioles) in only four of the 46 nodules, usually in close 
association with generalized inflammation of the con- 


nective tissues. 
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further 25 cases, were examined to determine the type 


Tissues were fixed in 4 per cent. formaldehyde in 
0-9 per cent. saline and stained in one or more of the 
following ways: haemalum and eosin; phosphotungstic 
acid haematoxylin; Lillie’s method for reticulin; Van 
Gieson’s stain; various elastic stains; the Masson- 
Goldner and the periodic acid-Schiff-orange G (Pearse, 
1950) trichrome methods. 

In all cases various joints were removed in toto, and, 
after fixation and freezing, they were hemisectioned or 
cut into slabs with the band saw. Radiographs were 
taken of selected slabs, which were then double-embedded 


in low viscosity nitrocellulose and paraffin wax. 


The 


heart was routinely examined by taking several blocks 
after the manner of Gross and others (1930). 

In the period during which the present five cases were 
encountered, fifteen other cases of rheumatoid arthritis 
were examined without finding arteritis. 


TABLE I 


CLINICAL FINDINGS AND FINAL DIAGNOSIS 


arthritis is difficult. 


present study. 


Rheumatoid arthritis was diagnosed histologically 
in the presence of an inflammatory erosion of arti- 
cular cartilage and subchondral bone by pannus, 
the appearance of which varied from a non-specific 
granulation tissue to a fibrous nodule depending on 
the activity and duration of the disease process. 

Polyarteritis nodosa was defined as a segmental 


Diagnostic Criteria 

The clinical features and course of rheuinatoid 
arthritis vary considerably and in some instances the 
differential diagnosis from other types of poly- 
Nevertheless the character and 
distribution of the polyarthritis and the occurrence 
of subcutaneous nodules and vasospasm, tovether 
with characteristic radiological appearances and a 
positive sheep cell agglutination test (Ball, 1952). 
enable one to recognize a typical case. Patients 
presenting clinical or pathological features sugges- 
tive of disseminated lupus erythematosus, sclero- 
derma, or dermatomyositis, in which arteritis is 
sometimes found, have been excluded from the 













































Case No. 1 2 3 4 

Sex Male Female Male Male 

Age + 64 64 62 50 

Duration of Illness (yrs) | 1 1S. 24 13 

Type of Arthropathy e Rapidly progressive; Moderately severe; é Severe; progressive | Severe deforming 
destructive mul- progressive mul- multiple arthritis multiple arthritis 


tiple arthritis 


tiple arthritis 





X-ray Findings 


Severe articular ero- 


Minor articular ero- 


Severe articular ero- | Gross joint destruc- 





| 
| 
| 
} 


Mild transient mul- 
tiple arthritis 

















sions sions sions | tion with defor- 
| mity 
Rheumatoid Nodules ..| Both elbows Nil Elbows, sacrum, | Both elbows Nil 
occiput, scapulae, 
fingers 
Skin Rashes .-| None None None None None 
Differential Sheep Cell | 
Agglutination Test ..| Positive Not done Positive Positive Negative 
White Blood Cells 3,500 9,200 
(per c.mm.) 15,000 9,200 28,100 5,000 21,600 
10,000 5,600 19,800 
Treatment Gold; | Gold; Gold; Gold Penicillin; 
intravenous iron; | penicillin; antibiotics; digitalis; 
aureomycin radical mastectomy anticoagulants; cortisone 
| cortisone 











Drug Sensitivity 


iron 


| Some distress after | 


Nil 


Nil Nil 





Clinical Diagnosis 


| Rheumatoid arthritis Rheumatoid 


arth- 

ritis; polyarteritis 
| modosa suspected 
| shortly before 
| death 


Rheumatoid arthritis | Rheumatoid arthritis 





| 
Pathological Diagnosis | 
| 


Rheumatoid arthritis | Rheumatoid arthritis 


and polyarteritis | 


nodosa 


and polyarteritis 
| nodosa 


Rheumatoid arthritis 
and polyarteritis | 


and polyarteritis 
nodosa | 


nodosa 


Nil 





Polyarteritis nodosa 


Rheumatoid arthritis Polyarteritis nodosa 
and rheumatoid 


arthritis 


Juxta-articular 
osteoporosis only 
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RHEUMATOID ARTHRITIS AND POLYARTERITIS NODOSA 


destructive inflammatory lesion, characterized, in the 
acute phase, by a fibrinoid alteration of the vessel 
wall with or without aneurysm formation or throm- 
bosis and, in the healing phase, by degrees of 
replacement fibrosis. The cellular infiltration is 
variable and often pleomorphic though giant cells 
are exceptional. The lesions most commonly occur 
in small or medium-sized arteries, but vessels of any 
calibre may be affected. 


General Description of Cases 


The principal clinical and pathological findings 
are presented in Tables I and II. Cases | to 4 may 
be considered together because in general they were 
closely similar clinically and pathologically. The 
patients were all elderly subjects who were considered 
on clinical and radiological grounds to have had 
typical rheumatoid arthritis for periods varying from 
| to 13 years; only in Case 2, in which peripheral 
neuritis was first noticed 7 weeks before death, was 
there a definite suspicion of polyarteritis nodosa in 
life. Three had rheumatoid subcutaneous nodules 
and the sheep cell agglutination test (D.A.T.) was 
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positive in the three cases tested. None presented 
clinicai evidence of rheumatic heart disease or 
definite signs of disseminated lupus erythematosus. 
At necropsy polyarteritis nodosa was found in 
addition to changes in the joints characteristic of 
rheumatoid arthritis. Examination of the affected 
joints showed that the articular vessels were com- 
monly but not always involved, and for this reason 
(and others which will be discussed later) it was 
concluded that the arthritis per se was not a direct 
result of articular polyarteritis nodosa. These four 
cases are presented as illustrating the occurrence of 
polyarteritis nodosa as a complication of rheumatoid 
arthritis. 

Case 5 presented an example of polyarteritis 
nodosa, diagnosed as such in life and confirmed at 
necropsy. Some time after the onset of the illness, 
there developed a mild multiple arthritis of rheuma- 
toid type which virtually disappeared 3 months later 
after the commencement of cortisone therapy for 
the arteritis. In spite of the transient nature of the 
arthropathy there was typical histological evidence 
of rheumatoid arthritis in an inactive phase, the 
articular vessels being normal. 


TABLE II 
HISTOLOGICAL FINDINGS 





Joints 
Examined 


Rheumatoid 
Changes 





Early severe 


Early severe 


Early severe 


Ist M.P. 





Early moderate 


Moderate 


Prox. Moderate 





Dist. LP. Moderate 





Knee Moderate 





Ist M.P. Moderate 








Sternoclavicular Moderate 


Atlanto-axial 





Severe advanced 


Joint 
Capsule 


Polyarteritis Nodosa in 
Peri- Other 
articular Viscera Lesions 
Tissue 








Kidneys 
Pancreas 
Stomach 
Small intestine 
Hilus of lung 


Intestinal ulceration 


Peritonitis 
Fibrinous pleurisy 
Basal meningitis 





Myocardium 
Liver 

Kidneys 
Adrenals 

Small intestine 
Peripheral nerves 


Focal peritonitis 
Fibrinous 
pericarditis 





Liver 
Kidneys 
Spleen 
Pancreas 


Skin ulceration 

Atheromatous coronary 
thrombosis 

Renal infarcts 





Cervical interfacetal Early mild 


Advanced 





Radiocarpal 


Sternoclavicular 





Advanced 





Cervical interfacetal Mild 





Early mild 





Early mild 


Duodenum Pneumonia 








Pancreas 
Liver 

Spleen 
Kidneys 
Intestine 
Myocardium 


Haemorrhagic 
pericarditis 
Myocardial fibrosis 








Liver 
Kidneys 
Intestine 
Pancreas 
Adrenals 
Omentum 


Mitral stenosis 
Pericarditis 
“Rheumatic pneumonia” 





M.P. = metacarpo-phalangeal joint + = found 


I.P. = interphalangeal joint 


— = not found 
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Case Reports 


Case 1, a male aged 64, was admitted to another hospital 
because of generalized pains of recent onset. 


Clinical Findings.—Shortly after admission he was 
seen to develop painful swellings of the wrists, hands, and 
feet; and during the next 6 months the ankles, elbows, 
shoulders, and knees became involved despite twenty 
injections of gold and an unspecified amount of DOCA 
and ascorbic acid; 11 months after the onset, he was 
examined in the Out-Patient Department of the Man- 
chester Rheumatism Centre and found to have pale, 
atrophic skin and subcutaneous nodules on both elbows 
and ischial tuberosities; the joints of the hands, feet, 
wrists, knees, and elbows were swollen, painful, and 
limited in movement; there was ulnar deviation of the 
hands, flexion deformity of the knees, and slight sub- 
luxation of both shoulders. General examination revealed 
no abnormality apart from slight dullness and diminished 
movement over the left lower lobe. The blood pressure 
was 140/80; urine normal; erythrocyte sedimentation rate 
(Westergren) 81 mm./hr. A month later, on admission 
to the Centre’s Ward, the condition of the joints and 
other signs of rheumatoid arthritis remained unchanged 
but there was a mild pyrexia up to 101° F. and a left 
pleural effusion in which 70 per cent. of the cells were 
polymorphs, though it was sterile on culture. Radio- 
graphs of the chest, both at this time and later when the 
effusion had subsided, revealed no underlying pulmonary 
lesion. Radiographs of the hands, knees, hips, and 
shoulders showed advanced bilaterally symmetrical 
destructive arthritis of the rheumatoid type. The 
erythrocyte sedimentation rate was now 90 mm./hr; 
haemoglobin 70 per cent.; white cell count 15,000/c.mm. ; 
D.A.T. positive. Repeated tests of the urine for albumin 
and sugar were negative. Intravenous iron was given 
but discontinued after nine injections because of some 
attendant distress. The pyrexia persisted, though appar- 
ently partially controlled by aureomycin; there was no 
sign of local sepsis and blood cultures were sterile. The 
patient’s general condition steadily deteriorated and 
death occurred 3 weeks after admission and some 12 
months after the onset of the illness, acute abdominal 
pain and tenderness being present in the last few days. 


Pathological Findings 


Macroscopic.—There was wasting of subcutaneous 
fat and limb muscles. Typical subcutaneous rheumatoid 
nodules were found in the elbow region. All the limb 
joints showed some degree of subluxation and the joint 
capsules were thin and atrophic. The right knee, right 
shoulder, and left hip joint contained much yellowish 
friable debris, partly lying free and partly attached to the 
slightly thickened but generally smooth synovial mem- 
brane; the biceps psoas and semimembranous bursae 
were distended with similar material. Both trochanteric 
bursae were thickened and the red lining-membrane was 
mottled with irregular yellowish patches. 

The heart (210 g.) and pericardial sac were normal. 
There was a left pleural effusion, and a thick shaggy 
fibrinous exudate covered the lower lobe of the left lung 
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(700 g.). On section, a terminal broncho-pneumonia 
was found in both lungs. Scattered throughout the small 
intestine were numerous ulcers (0-5-1-0 cm.) with asso- 
ciated recent peritoneal fibrinous exudate; a paraduodenal 
abscess containing yellow pus communicated with a 


mucosal ulcer. A solitary deep chronic ulcer was found 
in the pyloric region of the stomach. The adrenals 
together weighed 20 g. and appeared normal, as did the 
spleen, pancreas, and kidneys. The liver (1,240 g.) con- 
tained occasional friable bluish areas about 0-5 cm. in 
diameter. There was slight dilatation of the lateral 
ventricles. In the region of the optic chiasma there was 
a localized gelatinous exudate, but the meninges were 
otherwise normal. 


Microscopic 


Viscera.—Polyarteritis nodosa was found in the 
small arteries of the kidneys, pancreas (Fig. 1), stomach, 
and small intestine, and in the bronchial arteries at the 
hilum of the left lung. These lesions were all in the acute 
or early subacute phase. Renal and splenic parenchyma 
were not notably abnormal. There was an area of 
pleomorphic cellular infiltration at the base of the pos- 
terior mitral cusp, but evidence of either rheumatic 
carditis or Libman-Sachs endocarditis was not seen. 
Occasional areas of haemorrhagic necrosis were present 
in the liver. The left pleura and overlying exudate 
presented no unusual features. In the region of the 
optic chiasma the pia-arachnoid contained an indeter- 
minate inflammatory exudate infiltrated with lympho- 
cytes. 





Fig. 1.—Case 1, acute polyarteritis nodosa in pancreas. 


Haemalum and eosin. x 115. 
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RHEUMATOID ARTHRITIS AND POLYARTERITIS NODOSA 281 


Articular Tissues.—The fibrous wall of the trochan- 
teric and bicipital bursae contained areas of fibrinoid. In 
the surrounding muscle and connective tissue occasional 
acute lesions of polyarteritis nodosa were seen. The wrist 
joint was partially ankylosed, and subchondral erosions 
were numerous in the carpal bones. Some of the eroded 
areas were filled with necrotic debris and lined in parts 
with oedematous connective tissue scantily infiltrated 
with lymphocytes; others contained vascular fibrous 
pannus. There was acute arteritis in the periosteal 
tissues, but not in the joint capsule. Early pannus 
erosion of cartilage was found in the knee joint, where 
arteritis was present in the joint capsule and periarticular 
tissues. 

In the metacarpo-phalangeal joint characteristic 
erosions by fibrous pannus infiltrated with lymphocytes 
and plasma cells were evident, but the synovium generally 
was only moderately infiltrated with lymphocytes. In 











the synovial recesses fibrinous masses were conspicuous. 
Acute polyarteritis was present in the peri-articular 
muscles and periosteal tissues, but not in the joint capsule 
or synovium (Fig. 2). 

The articular histology suggested that a severe rheuma- 
toid process had become relatively quiescent some time 
before death. 


Summary.—Clinically, this patient had a rapidly pro- 
gressive rheumatoid arthritis of some 12 months’ dura- 
tion. The occurrence of a sterile pleural effusion and 
failure to respond to bed rest and other supportive 
measures were the principal clinical features in the last 
few weeks of the illness, though terminally acute abdo- 
minal symptoms developed. 

Histological studies revealed polyarteritis nodosa in 
various internal organs and in the peri-articular tissues, 
particularly the flexor muscle groups. Though some of 
the features of rheumatoid arthritis, such as villous 
synovial hypertrophy and dense inflammatory infiltrates 
were absent, typical rheumatoid erosions of articular 
cartilage and subchondral bone were conspicuous. The 
persistence of joint pain and tenderness in the final stages 
of the illness, when the arthritis was judged histologically 
to be relatively inactive, may be explained by the late 
occurrence of arteritis in the peri-articular tissues and 
outer parts of the joint capsule. 


Case 2, a female aged 64, attended the Infirmary com- 
plaining of pains in the joints of 6 months’ duration. 


Clinical Findings Examination revealed tender swell- 
ing of the joints of the fingers, wrists, ankles, and knees, 
and some painful limitation of movement of the shoul- 
ders and cervical spine. There was some deafness in the 





Fig. 2.—Case 1 
(A) Metacarpo-phalangeal joint. White spots indicate sites of arterial lesions. 
(B) Outlined area enlarged to show typical rheumatoid erosion of cartilage and subchondral bone. 


(C) Acute polyarteritis nodosa in a juxta-articular vessel. 
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right ear and a slight discharge from a frontal sinus that 
had been operated on 30 years previously, but otherwise 
no abnormality was detected on general examination. 
A diagnosis of early rheumatoid arthritis was made, and 
3 months’ physiotherapy was followed by a course of gold 
injections. These were terminated after a further 4 
months because of skin irritation which rapidly subsided. 
A white cell count taken some time later was 9,200/c.mm. 
and the haemoglobin was 82 per cent. 

The arthritis continued to be active and 4 months after 
cessation of gold therapy and following a rapid deteriora- 
tion in her general condition she attended hospital again. 
There was a mild pyrexia (101° F.), obvious loss in weight, 
and severe polyarthritis. The blood pressure was 110/60, 

~and white cell count 10,000/c.mm. A small scirrhous 

carcinoma was found in the left breast and radical 
mastectomy was performed the following week. After 
operation the wound broke down and there was a per- 
sistent pyrexia which was unaffected by penicillin; 
7 weeks after the operation a peripheral neuritis developed 
and 5 weeks later, following a steady deterioration in the 
general condition, the patient died. The total duration 
of the illness had been 20 months. 


Pathological Findings 


Macroscopic.—There was severe general wasting and 
large sores over the sacrum. Apart from a slight spindling 
of the fingers there was no obvious joint deformity. There 
was a recent mild pericarditis and the flabby myo- 
cardium contained occasional small haemorrhagic foci; 
no valvular or endocardial abnormality was found in 
the heart (260 g.). The loops of the small intestine were 
bound by numerous focal adhesions and there was 
superficial ulceration of the mucosal surface. The liver 
(1,140 g.) contained several small haemorrhagic areas. 
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Fig. 3.—Case 2, fibrinoid change in an artery in voluntary muscle. 
Haemalum and eosin. x 115. 
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The spleen, pancreas, kidneys, adrenals, brain, stomach, 
and large intestine were apparently normal. 
Post-mortem x rays of the right index finger and 
cervical interfacetal joints revealed slight reduction ip 
joint space and several small erosions of rheumatoid type, 


Microscopic 


Viscera.—There was a mild non-specific fibrinous 
pericarditis, but no definite evidence of rheumatic 
heart disease. Polyarteritis nodosa, miainly in the 
subacute or healed phase, was found in the myocardium, 
limb muscles, liver, kidneys, periadrenal fat, serous coat 
of smail intestine, and sciatic and median nerves (Figs 
3 and 4). Renal and splenic parenchyma presented no 
definite abnormality. The pituitary contained rare 
groups of polar bigranulate cells (Pearse, 1953). 


Articular Tissues.—The joints of the right index 
finger and one knee joint were examined histologically 
and typical rheumatoid erosions of the marginal articular 
cartilage and subchondral bone were found in them all 
(Fig. 5, opposite); the synovial tissue and pannus forma- 
tions were moderately infiltrated with lymphocytes and 
plasma cells. The arthritic process was judged to be rela- 
tively mild in comparison with Case 1. Subacute and 
healed lesions of polyarteritis were present in the peri- 
articular muscle and joint capsule of the metacarpo- 
phalangeal joint and in the intercondylar fossa of the right 
knee joint; but no vascular lesions were detected in the 
proximal and distal interphalangeal joints, where the 
rheumatoid process was equally advanced. 

Summary.—For some 17 months a female aged 64 
presented the typical features of a rheumatoid arthritis of 
. —— — 
baa. > a 
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Fig. 4.—Case 2, healed polyarteritis nodosa in liver. A segment of 
the wall is replaced by fibrous tissue and there is almost complete 
fibrous occlusion of the lumen. Masson-Goldner. x 115. 
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Fig. 5.—Case 2, metacarpo-phalangeal joint, showing marginal 
erosion of articular cartilage and subchondral bone, lymphocytic 
infiltration, and fibrosis of subchondral marrow. 
Haemalum and eosin. x 120. 


moderate severity. She died 3 months after a radical 
mastectomy; and the occurrence of a peripheral neuritis 
5 weeks before death was the first sign of polyarteritis 
nodosa. Subacute and healed lesions of polyarteritis 
were found in the peripheral nerves and various internal 
organs, and in the peri-articular vessels of most but not 
all of the affected joints in which changes typical of 
rheumatoid arthritis of a severity compatible with the 
clinical observations were present. Thus the evidence 
both clinical and pathological strongly suggests that the 
arteritis was superimposed on an established rheumatoid 
process. 


Case 3, a male aged 62, developed pain in the left shoulder 
early in 1950. This was followed, in a few weeks, by 
painful swelling of the joints of the hands and feet. 
Within 6 months the knees, hips, and cervical spine 
became involved and he had lost a stone in weight. 
A course of gold injections was given, and by April, 1951, 
he had returned to work, the only residual disability being 
some stiffness of the left hand. Five months later the 
symptoms recurred and he was again treated with gold, 
but after six injections the treatment was discontinued 
Owing to an attack of coronary thrombosis from which 
he made a good recovery; he had had a similar episode 





10 years previously. During the next 9 months the 
arthritis became gradually worse and he was admitted 
to the Infirmary in June, 1952. 


Clinical Findings —On examination the hands were 
cold and moist, and typical subcutaneous nodules were 
present over the elbows, scapulae, sacrum, and occiput, 
and in the fingers. There was painful swelling of the 
joints of the hands and feet, and painful limitation of 
movement in the elbows, hips, shoulders, and cervical 
spine. The only abnormal sign on general examination 
was a slight sensory impairment in the left leg and both 
feet. Changes indicative of old coronary infarction 
were present in the electrocardiograph. X rays showed 
extensive articular erosions of rheumatoid type. The 
blood pressure was 160/85-100; urine normal; haemo- 
globin 80 per cent.; albumin-globulin ratio 0-8; D.A.T. 
positive. 

One week after admission another coronary attack 
occurred for which anticoagulant therapy was given for 
3 weeks. At this time ulceration occurred over the 
subcutaneous nodules, and antibiotic therapy was 
instituted to control secondary infection. Blood cul- 
tures were sterile and there was never a severe pyrexia; 
the highest white cell count was 28,100/c.mm., and the 
blood urea reached 76 mg. per cent. The general con- 
dition steadily deteriorated and a month after admission 
he had another attack of severe retrosternal pain and 
dyspnoea. Death occurred 3 weeks later, 1,100 mg. 
cortisone having been given in the last 7 days. 


Pathological Findings 


Macroscopic.—There was general wasting and ulcers 
were present over most pressure points. The olecranon 
bursae were enlarged and thickened, and typical fibrinoid 
nodules were found in the subcutaneous tissue along the 
ulnar border. There was ulnar deviation of the hands and 
a flexion deformity of the knees. The heart (550 g.) was 
enlarged and there was fibrinous pericarditis ; the posterior 
wall of the left ventricle contained an infarct and the 
proximal 2 in. of the right coronary artery were complete- 
ly occluded by firm thrombus. Both coronary arteries 
were severely atheromatous. Two of the aortic valves 
were firmly adherent but otherwise the heart valves and 
endocardium were normal. There was pneumonic con- 
solidation of the lower zones of both lungs which were 
adherent posteriorly. A deep ulcer (1 cm. diam.) was 
present in the first part of the duodenum and smaller 
superficial ulcers were scattered throughout the small and 
large intestine. There was some distortion of the 
cortical pattern in both kidneys, and the right contained 
an old infarct. Two red infarcts were present in the 
spleen (90 g.) which was otherwise normal. The portal 
tracts in the left lobe of the liver (1,150 g.) were unduly 
prominent. 


Microscopic 


Viscera.—Many of the larger renal arteries showed 
focal destruction of elastic and muscle layers and partial 
or complete fibrous occlusion of the lumen (Fig. 6, 
overleaf). 

Some of the smaller vessels resembled endarteritis 
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Fig. 7.—Case 3, liver, showing healed polyarteritis 
nodosa. Part of wall completely destroyed, with 
severe arterial and periarterial fibrosis. 
Masson-Goldner. x 170. 


fibrosa, but clinically there was no evidence of hyperten- 
sion and hypertensive glomerular changes were absent. 
Subacute or healed lesions of polyarteritis nodosa were 
seen in the portal tracts (Fig. 7), spleen, pancreas, and 
duodenum. In the kidneys the lesions were associated 
with groups of fibrosed glomeruli and atrophic tubules 
but otherwise the renal parenchyma was not remarkable. 
In addition to myocardial fibrosis, there were recent and 
old infarcts in the left ventricle, but no evidence of poly- 
arteritis nodosa, the coronary arteries showing only 
severe atheroma. Where secondary infection was 
minimal or absent, it was clear that the skin ulcers had 
developed by subepidermal extension of subcutaneous 
fibrinoid with consequent sloughing of the epidermis. 
Rare groups of polar bigranulate cells and occasional 
Crooke-Russell cells were present in the pituitary. 
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Fig. 6.—Case 3, renal artery showi 

loss of elastic and muscle coats wit! 

ated perivascular fibrosis. 
fibrosis. 
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Articular Tissues.—Typical rheumatoid marginal 


articular erosions were found in the sternoclavicular 
joints, the disks of which contained areas of fibrinoid 
change; arteritis was not encountered in the joint capsule 
or peri-articular tissues in several sections. Similarly 
there was a moderately severe destructive arthritis in the 
metacarpo-phalangeal joint and terminal interphalangeal 
joint of the right index finger without articular poly- 
arteritis nodosa. The anterior and posterior atlanto- 
axial joints were largely replaced by pannus at various 
stages of maturity, and remnants of synovial tissue pre- 
sented typical rheumatoid changes; areas of fibrinoid 
were seen in the apical and alar ligaments (Figs 8 and 9, 
opposite). 

No polyarteritis was found in sections of this region. 
All of three cervical interfacetal joints showed typical 
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Fig. 8.—Case 3, atlanto-axial joints: 
(a) anterior arch of atlas covered by pannus, 
(6) odontoid process showing erosion of apex. 
Alar and apical ligaments contain dark areas of fibrinoid. 


marginal rheumatoid erosions; though vascular lesions 
were found occasionally in the intervertebral foramina, 
the vessels in the joint capsules were not involved. 


Summary.—A 62-year-old male, who had suffered from 
severe rheumatoid arthritis for over 2 years, died of 
atheromatous coronary disease. The only unusual 
clinical sign was the occurrence of sensory impairment in 
the lower limbs late in the course of the illness. Histo- 
logical studies confirmed the diagnosis of rheumatoid 
arthritis and also disclosed healed polyarteritis nodosa of 
various internal organs; the articular vessels, however, 
were not involved in most of the affected joints, so that 
there can be little doubt that the arthritis was patho- 
genetically independent of articular polyarteritis nodosa. 
It is difficult to date the onset of the arteritis, though this 
is the probable explanation of the sensory impairment 
noted 7 weeks before death. 


Case 4, a male aged 50, was admitted to the Manchester 
Rheumatism Centre because of severe polyarthritis. His 
illness had started 13 years previously with painful 
swelling of the joints of the feet ; 4 years after the onset, the 
hands, knees, and cervical spine became involved, and 
subcutaneous nodules appeared on the elbows. During 
the succeeding 9 years all the affected joints became 
increasingly deformed and though there was no great 
constitutional disability the patient had lost 4 stones in 
weight. 


Clinical Findings —The skin was found to be atrophic 
and the hands were cold, moist, and cyanotic. Typical 





Fig. 9.—Case 3, enlargement of outlined area in Fig. 8 to show 
replacement of articular cartilage down to bone by pannus. 
Masson-Goldner. x 170. 


rheumatoid nodules were present in the flexor tendons 
of the hands and in the elbow and sacral regions. The 
joints were deformed, tender, and swollen. General 
examination revealed no abnormality. The blood 
pressure was 160/95; urine normal (and remained so 
throughout); E.S.R. (Westergren) 90 mm./hr; D.A.T. 
positive; haemoglobin 82 per cent.; white cell counts 
3,500 and 5,000/c.mm. ; lupus erythematosus cells looked 
for but not found; albumin/globulin ratio 0-7. 

X rays showed gross rheumatoid changes in hands and 
feet, lateral subluxation of the atlas, and normal sacro- 
iliac joints. A course of gold injections was started and 
2 weeks after admission the patient was transferred to the 
Devonshire Hospital, Buxton, where a collar was applied 
to the neck. At this time the patient was confined to bed 
because of general malaise associated with slight buccal 
ulceration; white cell count 5,600/c.mm.; temperature 
normal apart from occasional rises to 100° F. He 
collapsed and died suddenly 11 days after admission. 


Pathological Findings 


Macroscopic.—There was gross deformity of the limb 
joints and typical subcutaneous nodules over both elbows. 
Both lungs were severely congested, but the pleural cavi- 
ties were normal. There was a shaggy pericarditis and an 
abundant haemorrhagic pericardial effusion. The coro- 
nary arteries were patent but atheromatous, and there 
was severe myocardial fibrosis. The valves and endo- 
cardium were normal. Small (1-3 mm.) nodules were 
scattered throughout the liver which was adherent to the 
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diaphragm. There was an old adherent peri- 
splenitis but otherwise the spleen appeared 
normal. The brain and cervical cord were 
not remarkable apart from a small haemor- 
rhagic lesion in the membranes in the region 
of the second cervical vertebra. 


Microscopic 


Viscera.—Subacute or healed lesions 
of polyarteritis nodosa were readily found 
in the pancreas, liver, spleen, kidneys, stomach, 
and intestine (Fig. 10), and in the auricular 
and ventricular myocardium. There was 
no evidence of rheumatic heart disease, and 
the pericarditis presented no unusual features. 
There was some peri-arteriolar hyalinosis 
in the spleen, but the renal, hepatic, and splenic 
parenchyma were not remarkable. No 
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Fig. 11.—Case 4, x-ray and corresponding section of sterno-clavicular joint show- 
ing destruction of disk and replacement of cartilage and bone by fibrous pannus 





Fig. 10.—Case 4, polyarteritis nodosa in small artery in small intestine. 


definite abnormality was seen in the pituitary. 


Articular Tissues——The sternoclavicular joint, 
wrist joint, and carpus all showed a severe destructive 
but quiescent arthritis of rheumatoid type with some 
secondary osteo-arthritis (Figs 11 and 12). Polyarteritis 
nodosa was present in the capsule and peri-articular 
tissues of the wrist and carpal joints, but no arterial 
lesions were detected in several sections of the sterno- 
clavicular joint. Vascular lesions were also found in the 
muscles and intervertebral foramina in the vicinity of the 
cervical interfacetal joints in which minor rheumatoid 


Fig. 12.—Case 4, enlargement of area outlined in Fig. 11 to show 
vascular fibrous pannus covering partly eroded bone at articulating 
surface of clavicle. 

Haemalum and eosin. x 48. 


changes were evident. 


Summary.—Clinically there was no reason to suspect 
that the patient was suffering from anything but advanced 
rheumatoid arthritis of some 13 years’ duration. Death 
was probably due to haemorrhagic pericarditis and myo- 
cardial failure associated with myocardial polyarteritis 
nodosa; arteritis was also present in various other organs. 
Histologically the joint changes were typical of advanced 
rheumatoid arthritis of long duration. 
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Case 5, a female aged 53, was admitted to the Infirmary 
complaining of cough, breathlessness, and loss of weight 
of 2 months’ duration. 


Clinical Findings.—Investigation revealed a _ mild 
pyrexia, a sterile right-sided pleural effusion, mitral 
stenosis, a mild anaemia (haemoglobin 76 per cert.), 
a white cell count of 9,200/c.mm., and sterile blood 
cultures. The pyrexia gradually subsided following 
penicillin therapy, but in spite of comprehensive studies 
no satisfactory explanation of the pleural effusion was 
found. The pleural effusion was considerably reduced 
in size 6 weeks after admission, and the patient was dis- 
charged. She was subsequently seen at intervals as an 
out-patient, but after 3 months was readmitted because 
of increasing breathlessness, fatigue, and pain and stiff- 
ness in the arms, legs, and back. There was painful 
limitation of movement in the hands, feet, wrists, ankles, 
shoulders, and spine. X rays of the hands showed 
juxta-articular porosis but no bony erosions. Weight 
loss was Obvious, but the temperature, pulse, and blood 
pressure were normal. Salicylates were given, but the 
patient remained unwell, and shortly after admission 
developed bouts of pyrexia and auricular fibrillation 
which was controlled with digitalis; the blood cultures 
were sterile. A Wasserman reaction at this time was 
positive but no other evidence of syphilis was found; 
erythrocyte sedimentation rate 43 mm./hr; urine con- 
tained albumin, a few red and white blood cells, and 
granular casts; blood urea 58 mg./100 ml.; haemoglobin 
64 per cent., and persistent polymorphonuclear leuco- 
cytosis, the count rising as high as 21,600 c.mm. ; albumin/ 
globulin ratio 0-9; tests for amyloid and lupus cells and 
D.A.T. negative. 

A diagnosis of polyarteritis nodosa was made and 
100 mg. cortisone daily was given for 23 days, being 
stabilized after a 12-day interval at 25 mg. on alternate 
days. From the start of cortisone therapy there was a 
considerable and steady improvement in her general 
condition and when she was discharged some 34 months 
after admission the joint symptoms had disappeared. 

However, 3 weeks after discharge and whilst still 
taking cortisone, she was readmitted as an emergency 
because of increasing oedema, cough, breathlessness, and 
lassitude. On examination there was pyrexia, pul- 
monary oedema, ascites, and oedema of the ankle, but 
no distension of the neck veins; blood pressure 106/56; 
blood urea 58 mg./100 ml.; white cell count 19,800/c.mm. 
(92 per cent. polymorphs). There were no symptoms or 
signs of joint disease. Death occurred 2 days after 
admission, 


Pathological Findings 


Macroscopic.—The skin, subcutaneous tissue, and 
joints presented no definite abnormality. The heart 
Weighed 470 g.; there was recent pericarditis, an old 
stenosis of the mitral valve, and slight aortic sclerosis, but 
no recent endocarditis. Both lungs were bound down by 
easily separable adhesions. There was a rubbery consoli- 
dation of the mid-zone of the left lung (740 g.), the cut 
surface being moist and purple in colour; in the surround- 


RHEUMATOID ARTHRITIS AND POLYARTERITIS NODOSA 


287 


ing areas there was congestion and oedema only. The 
right lung showed congestion and oedema. The peritoneal 
cavity contained about 0-5 |. sero-fibrinous fluid. There 
was passive congestion of the liver (1,350 g.) and spleen 
(350 g.) and an adherent perisplenitis. The kidneys were 
not enlarged, but occasional haemorrhagic or scarred 
areas were found in the cortex. The brain was normal. 

















Microscopic 






Viscera.—Acute and subacute polyarteritis nodosa 
was found in the liver, kidneys (Fig. 13), intestine, 
pancreas, adrenals, and omentum. The renal lesions 
were associated with areas of haemorrhage and fibrosis 
but otherwise the kidney was not remarkable. In the 
area of consolidation in the left lung, the alveoli were 
lined by swollen endothelial cells and contained masses of 
fibrinous material, some of which were being organized; 
the alveolar septa were thickened partly by oedema and 
partly by fibrous tissue. The appearances were similar 
to those often described as “rheumatic pneumonia’’. 
In the pituitary there was an obvious reduction in the 
staining of the basophils with the periodic acid-Schiff 
method; Crooke-Russell cells were easily found, but 
polar bigranulate cells were rare. 























































Fig. 13.—Case 5, polyarteritis nodosa in small renal artery. 
Haemalum and eosin. x 150. 


















































Articular Tissues.—The right metacarpo-phalan- 
geal joint and first interphalangeal joint were examined. 
Both showed unmistakable rheumatoid erosions of the 
marginal articular cartilage in an inactive stage (Fig. 14). 
Numerous sections of these parts were scrutinized without 
finding polyarteritis nodosa. 





Fig. 14.—Case 5, metacarpo-phalangeal joint showing marginal 
erosion of articular cartilage and subchondral bone by pannus in a 
quiescent phase. Haemalum and eosin. x 75. 


Summary.—The combination of rheumatic heart 
disease, unexplained pleural effusion and leucocytosis, 
weight loss, mild arthropathy, and a urine containing 
albumin, red cells, and casts, suggested polyarteritis 
nodosa in life, and this was confirmed at necropsy. 
Unlike the previous cases the arthropathy was never a 
feature of major clinical importance. Nevertheless the 
joint changes were histologically typical of the rheuma- 
toid process and occurred in the absence of articular 
polyarteritis nodosa. 

This case clearly illustrates that, in patients apparently 
suffering primarily from polyarteritis nodosa, a typical 
rheumatoid arthritis may occur, the joint changes being 
independent of arterial lesions and analogous to the 
non-specific pericarditis commonly found in this disease. 


Discussion 


The diagnosis of rheumatoid arthritis in Cases 
1 to 4 was clearly justified on clinical, radiological, 
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and serological grounds; moreover, until shortly 
before death, there was no indication of the fatal 
outcome. The final stages were characterized 
mainly by a steady deterioration in the genera] 
condition. Only in Case 2 were there definite signs 
of polyarteritis nodosa in life, but in Cases |, 3. 
and 4 there were terminal visceral or neurological 
episodes which in retrospect could be interpreted as 
clinical evidence of a disseminated arteritis, |p 
three of the cases polyarteritis nodosa was probably 
a major contributory cause of death; the remaining 
patient (Case 3) died of atheromatous coronary 
thrombosis, and in this case the lesions of peri- 
arteritis nodosa had healed. In Case | the arteria| 
lesions were probably of recent origin, being in the 
acute phase and contemporaneous (an _ unusual 
finding in polyarteritis nodosa), whereas the arthritis 
had been present for nearly a year; and in Cases 
2 and 3 suggestive signs of disseminated arteritis 
were first detected shortly before death. In Case 4, 
progressive rheumatoid arthritis had been present 
for 13 years without unusual symptoms or signs, 
until death occurred unexpectedly from heart failure. 

Histologically, there was a typical rheumatoid 
process in the joints; in addition, arteries in the 
peri-articular tissues were commonly involved by 
polyarteritis nodosa, but the smaller capsular and 
synovial vessels were unaffected in most instances: 
nor did the synovial tissues contain focal granulo- 
matous lesions such as may be encountered in poly- 
arteritis nodosa and have been ascribed to capillary 
involvement (Ball and Davson, 1952). And in all 
but Case | there were occasional joints with rheuma- 
toid changes but without peri-articular arteritis. 
Thus, in Cases | to 4, clinical and histological evi- 
dence favours a double diagnosis, in the sense that 
the arteritis was superimposed on a true rheumatoid 
arthritis. It is possible, however, that the peri- 
articular arteritis was responsible, at least in part, 
for the persistent joint symptoms in those instances 
in which the arthritis appeared to be relatively 
inactive histologically. 

The studies of Sokoloff and others (1951) and of 
Cruickshank (1954) indicate that in certain rare cases 
of rheumatoid arthritis an arteritis may occur, in 
which mural necrosis or fibrosis are inconspicuous, 
and which may therefore be reasonably regarded as 
different from polyarteritis nodosa. It is note- 
worthy, however, that among the group of eleven 
cases described by Cruickshank (1954) as having 
“rheumatoid arteritis’, a fairly wide range of appear- 
ances were encountered in the affected vessels; and 
in two (Cases 8 and 17) the lesions, though remark- 
ably similar to classical acute polyarteritis nodosa, 
were distinguished from it because there was neither 
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aneurysm formation nor thrombosis and because 
the lesions were not widely disseminated in the 
viscera. Both these criteria seem open to question, 
for it is generally acknowledged that many cases of 
polyarteritis nodosa do not show aneurysm forma- 
tion, and the distribution and frequency of the lesions 
are well known to vary widely from case to case. 
There is an interesting parallel here with the arteritis 
found in some cases of rheumatic fever: this was 
regarded by Von Glahn and Pappenheimer (1926) as 
specific to this syndrome, for reasons similar to those 
advanced by Cruickshank regarding rheumatoid 
arteritis. But, in the cases of rheumatic fever des- 
cribed by Friedberg and Gross (1934), the arterial 
lesions were considered to be typical of polyarteritis 
nodosa, and it was suggested that the differences 
between these authors’ cases and those of Von 
Glahn and Pappenheimer might be quantitative 
rather than qualitative. Similar difficulties may 
apparently also arise in the interpretation of the 
arterial lesions that occur in some cases of dis- 
seminated lupus erythematosus (Bauer and others, 
1952). The available evidence suggests that the dis- 
tribution, frequency, and morphology of arterial 
lesions in rheumatoid arthritis are variable, ranging 
from a mild indeterminate arteritis to classical poly- 
arteritis nodosa. 

Although the various syndromes comprising the 
collagen diseases are usually fairly well defined 
clinically and pathologically, cases showing features 
of more than one syndrome are frequently encoun- 
tered; and arteritis more or less typical of poly- 
arteritis nodosa has been found in association with 
rheumatic fever, disseminated lupus erythematosus, 
scleroderma, and dermatomyositis (Friedberg and 
Gross, 1934; Banks, 1941; Klemperer and others, 
1941; Bevans, 1945; Klemperer, 1948; Bauer and 
others, 1952). It would appear that the same can 
be said of rheumatoid arthritis, which is, however, 
a relatively common disease. Nevertheless, there is 
suggestive evidence that the association of rheuma- 
toid arthritis and polyarteritis nodosa is more than 
coincidental. Thus, the incidence of rheumatoid 
arthritis in the general population has been variously 
estimated at 1 per cent. (Blécourt, 1953) and 2-4 
per cent. (Kellgren and others, 1953), whereas its 
incidence in polyarteritis nodosa is probably 8 per 
cent. according to Rose (1953). 

The implication is that, in the presence of any of 
the syndromes mentioned above, there is an increased 
Susceptibility to arterial disease of the polyarteritis 
nodosa type. But, since only a small proportion of 
patients with rheumatoid arthritis become hospital 
in-patients and few of these die, it is obvious that 
polyarteritis is a rare complication of this syndrome 
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and one likely to be seen mainly in hospital practice. 
It is clinically important, not because of its frequency, 
but because it may be fatal and may not readily be 
recognized as such when superimposed upon the 
picture of severe rheumatoid arthritis. 

The personal study of a considerable amount of 
biopsy material in rheumatoid arthritis confirms 
previous opinions that polyarteritis nodosa is a very 
rare feature of rheumatoid pathology; and the 
appearance of vascular lesions in the present cases 
is presumably dependent on pathogenetic factors not 
usually operative in this form of polyarthritis. 
Conversely, histological evidence of a rheumatoid 
process (in the absence of articular arteritis) may be 
found in cases of polyarteritis nodosa in which 
joint disability is not a presenting feature (Case 5). 

Cases 1 to 4 were carefully reviewed without 
discovering any common factor which could be 
regarded as causally significant in relation to the 
arteritis. There was, for instance, no evidence 
clinically of a hypersensitivity state; and visceral 
granulomata, which sometimes accompany poly- 
arteritis nodosa (Wegener, 1939) and to which Zeek 
and others (1952) attach an allergic significance, were 
not encountered in the present cases. However, 
McManus and Hornsby (1951) have recently des- 
cribed necrotizing arteritis and granulomatous 
glomerulo-nephritis following polyarthritis, and I 
have seen this Wegener type of polyarteritis nodosa 
develop in a typical case of ankylosing spondylitis 
with peripheral joint involvement. 

The occurrence of disseminated arteritis in patients 
under treatment with cortisone has aroused con- 
siderable interest. According to Slocumb (1953), 
attempts to withdraw cortisone therapy may be 
attended by a “‘panmesenchymal and panangiitic 
reaction”’ which carries all the risks of polyarteritis 
nodosa or acute disseminated lupus erythematosus; 
and he makes the further interesting statement that 
among various patients treated with cortisone, a 
panangiitic reaction was seen only in those with 

rheumatoid arthritis. Two of 33 cases of rheuma- 
toid arthritis described by Levin and others (1953) 
died of polyarteritis nodosa which developed after 
withdrawal of cortisone; but these workers point out, 
as do West and Newns (1953), that this complication 
may also begin during the period of administration of 
the hormone. It is evident from all these reports 
that before being given cortisone therapy the cases 
developing arteritis were not distinguishable from 
those that did not; and it has been suggested that the 
treatment was at least partly responsible for the 
development of the arteritis. It is, however, clear 
that a similar sequence of events may arise in the 
absence of ACTH or cortisone therapy. 
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Summary 

Clinical and necropsy findings are presented in 
five cases, illustrating the association of rheumatoid 
arthritis and polyarteritis nodosa. 

In four of these, disseminated arteritis apparently 
complicated an established and typical rheumatoid 
process, the pathogenesis of the arthritis being 
essentially independent of the arterial lesions. In 
one case the arteritis was an incidental finding, in 
the others it was a major contributory cause of 
death. Only one of the four cases had received 
cortisone; none had received ACTH. 

In the fifth case a short arthritic episode occurred 
in an illness diagnosed clinically and histologically 
as polyarteritis nodosa; at necropsy the joints 
showed typical rheumatoid changes in the absence 
of articular arteritis. 

It is suggested that, though polyarteritis nodosa 
is a rare complication of rheumatoid arthritis, the 
association of these two conditions is more than 
coincidental. The available evidence suggests that 
the distribution, frequency, and morphology of 
arterial lesions in rheumatoid arthritis are variable, 
ranging from a mild indeterminate arteritis to 
classical polyarteritis nodosa. 


I wish to thank Professors S. L. Baker and J. H. Kell- 
gren for assistance with the manuscript. I am also 
indebted to Professor J. H. Kellgren, Professor R. Platt, 
Dr. W. Brockbank, and Mr. W. F. Nicholson for per- 
mission to use the clinical records of Cases 1, 3, and 4, 
Case 5, and Case 2 respectively. 
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Arthrite rhumatismale et polyartérite noueuse 
RESUME * 

On présente cinq observations, comprenant des 
résultats d’autopsie, illustrant l’association entre l’arthrite 
rhumatismale et la polyartérite noueuse. 

Dans quatre cas l’artérite disséminée compliquait 
apparemment un processus rhumatismal établi e 
typique, la pathogénie de l’arthrjte étant essentie!lement 
indépendante des lésions artérielles. Dans un cas 
l’artérite était une trouvaille“accidentelle, dans les autres 
elle constituait une cause contribuante majeure de 
la mort. Un seul de ces quatre cas avait regu de |’ ACTH 
ou de la cortisone. 

Dans le cinquiéme cas un bref épisode arthritique 
survint au cours d’une maladie diagnostiquée clinique- 
ment et histologiquement comme poly4rtérite noueuse; 
a l’autopsie on trouva dans les articulations des altérations 
rhumatismales typiques, l’artérite articulaire faisant 
défaut. 

On suggére que, bien que la polyartérite noueuse soit 
une complication rare de Tl arthrite rhumatismale, 
l'association de ces deux affections est plus qu'une 
coincidence. Ce qu’on en sait suggére que la distribution, 
la fréquence et la morphologie des lésions artérielles dans 
Yarthrite rhumatismale sont variables, allant d'une 
artérite benigne indéterminée a une polyartérite noueuse 
classique. 


Artritis reumatoide y poliarteritis nodosa 


SUMARIO 

Se presentan los hallazgos clinicos y de autopsia en 
cinco casos que ilustran la asociaciOn de la artritis 
reumatoide con la poliarteritis nodosa. 

En cuatro de ellos la arteritis diseminada aparente- 
mente complicaba un proceso reumatico establecido ) 
tipico, la patogénesis de la artritis siendo esencialmente 
independiente de las lesiones arteriales. En un caso la 
arteritis fué un hallazgo casual, en los demas constituyé 
una causa contribuyente mayor de la murte. Un solo 
de los cuatro casos habia recibido la ACTH o la cortisona. 

En el quinto caso un breve episodio artritico ocurri0 
en el curso de una enfermedad diagnosticada clinica ¢ 
histoldgicamente como poliarteritis nodosa; en la 
autopsia encontraronse en las articulaciones alteraciones 
reumaticas tipicas, la arteritis articular siendo ausente. 

Se sugiere que, aunque la poliarteritis nodosa sea una 


complicacion rara de la artritis reumatoide, la asociacién | 


de estas dos afecciones es mas que coincidente. Los 
datos disponibles sugieren que la distribucién, la fre- 
cuencia y la morfologia de las lesiones arteriales en |a 
artritis reumatoide son variables, yendo desde la aiteritis 
benigna indeterminada hasta la poliarteritis nodosa 
clasica. 
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PRELIMINARY CLINICAL 
FLUORO HYDROCORTISONE 


TRIALS WITH 9-ALPHA- 
ACETATE IN RHEUMATOID 


ARTHRITIS* 


BY 


EDWARD W. BOLAND and NATHAN E. HEADLEY 


Los Angeles, 


California 


(RECEIVED FOR PUBLICATION SEPTEMBER 29, 1954) 


That the properties of adrenal cortical hormones 
may be modified by relatively minor alterations in 
their structural formulae is well known. Addition 
or removal of various chemical radicals and group- 
ings at one or another carbon position in the steroid 
nucleus may enhance or lessen one or more of the 
physiological activities of the parent compound. 
The imagination of chemists has been so stimulated 
by this fact that literally hundreds of synthetic 
steroid preparations have been made, and at a rate 
more rapid than they can be tested therapeutically 
or experimentally in animals. 

Because hydrocortisone and cortisone have 
definite limitations as treatment agents for rheuma- 
toid arthritis, investigators have continued to search 
for substitutes which might be applied with greater 
success. We have screened a number of esterified 
preparations of hydrocortisone and have made 
clinical comparisons of their anti-rheumatic activity. 
Recently our attention was attracted to a halogen 
derivative, 9-alpha-fluoro hydrocortisone acetate, 
which, though probably not destined as a practical 
agent for systemic therapy in rheumatoid arthritis, 
is of interest because it exhibits far greater anti- 
rheumatic potency, milligram for milligram, than 
any steroid we have tested heretofore. 

Clinical interest in the halogenated derivatives of 
hydrocortisone was stimulated by results of animal 
studies which indicated that these compounds possess 
unusually high glycogenic activity as measured by 
rat liver glycogen assays for 11l-oxygenated corti- 
coids. Fried and Sabo (1953, 1954), Borman and 
Singer (1954), and Borman, Singer, and Numerof 
(1954) determined that the 9-alpha-halo derivatives 
(chloro, fluoro, iodo, and bromo) manifest both 


Based on material presented in a discussion at the annual meeting 
See p. 348. 
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of the American Rheumatism Association, June, 1954. 
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glucocorticoid and mineralocorticoid properties, and 
each in differing degrees. With the fluoro com- 
pound, glycogen deposition activity was twice as 
great while its sodium-retaining effect was only 
one-fifth of that of the chloro derivative. Com- 
pared with cortisone acetate, 9-alpha-fluoro hydro- 
cortisone acetate was much more potent in glyco- 
genic activity (about 10 times), in producing thymus 
involution (four times), and in sodium retention. 

Data concerning clinical trials with 9-alpha- 
fluoro hydrocortisone acetate are meagre. Goldfien 
and others (1954) found that the substance, adminis- 
tered orally as sole treatment and in extremely 
low dosage, was highly efficient in maintaining 
patients with Addison’s disease; dosages as small as 
0-25 to 1 mg. a day were sufficient to hold patients 
in a near optimal state. Metabolic studies con- 
ducted by these workers in Addisonian or bilaterally 
adrenalectomized patients demonstrated that the 
preparation caused marked retention of sodium and 
diuresis of potassium, and a striking and prolonged 
eosinopenic response. Comparative studies in a 
patient with Addison’s disease disclosed that the 
compound’s effect on electrolyte excretion was at 
least as powerful as that of aldosterone (electro- 
cortin) and was considerably more prolonged. In 
female patients with adrenogenital syndrome 9- 
alpha-fluoro hydrocortisone acetate in total daily 
doses as low as 5 mg. caused marked reduction in 
urinary 17-ketosteroid excretion. 

The immediate results of pilot trials with 9-alpha- 
fluoro hydrocortisone acetate in rheumatoid arthritis 
have recently been described (Boland, 1954; Bayles, 
1954; Bunim, 1954). Incomplete and extremely brief 
observations made in a total of six patients sug- 
gested that the compound exerted a suppressive in- 
fluence on the disease when taken orally in very small 
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daily amounts, but data were not sufficient to appraise 
adverse reactions or therapeutic practicability. 


























Present Investigation 


The clinical response to orally administered 
9-alpha-fluoro hydrocortisone acetate* was deter- 
mined in thirteen patients with active peripheral 
rheumatoid arthritis. The drug was given as initial 
investigative treatment to seven patients who had 
received no therapy, other than conservative 
measures, for at least 3 months beforehand; in 
three of these medication was later transferred to 
hydrocortisone (free alcohol) in order to make 
dosage comparisons. Six patients, who had been 
maintained on established daily amounts of hydro- 
cortisone (free alcohol) with satisfactory and stable 
clinical improvement, were transferred directly to 
the fluoro compound, and differences in dosage 
requirements for approximately equivalent degrees 
of rheumatic control were estimated. 





* Supplies of 9-alpha-fluoro hydrocortisone acetate were made 
available to us by The Squibb Institute for Medical Research, 
New Brunswick, New Jersey, U.S.A. Hydrocortisone (free alcohol) 
was supplied by Merck and Co., Rahway, New Jersey, U.S.A. 


ANNALS OF THE RHEUMATIC DISEASES 


9-alpha-fluoro hydrocortisone acetate was ad. 
ministered in divided doses four times a day, after 
meals and at bedtime. Changes in dosage were 
made by increases and decreases of 0-5 or | 0 mg, 
each. Nocomplemental medication was prescribed, 
but the patients were kept on sodium-poor (not 
quantitatively measured) diets. Three patients were 
observed under hospital conditions at the beginning 
and the others were followed as ambulatory out- 
patients throughout the period of study. The deci- 
sion to employ small total daily dosages was based 
on reported animal and clinical data which indicated 
that the derivative possessed extraordinary metabolic 
potency. 


Results in Patients receiving 9-Alpha-Fluoro 
Hydrocortisone Acetate as Initial Suppressive 
Therapy 
With total initial suppressive dosages ranging 
from 4 to 8 mg. a day, subjective and objective 
improvement in the articular manifestations resulted 
in five of the seven patients (Table 1). Improvement 
was slight or questionable in one patient (Case 6), 
and another (Case 7) experienced an acute articular 


CLINICAL RESPONSE OF PATIENTS WITH RHEUMATOID ARTHRITIS TO INITIAL SU 


































































| Duration Activi Initial ' Onset of a 
Case Age Sex of c _~ nitia mprovement apid 
No. (yrs) Disease .. Dosage (hrs after In 
(yrs) Disease (mg./day) first divided Clin 
dose) Improv 
1 55 F a Severe 4x2: 6x2: 8 x 4; 17 Marked 
7 as maintenance dose (after total of 3 mg.) 6 da 
2? + _ ; 
2 J / 43 / F 7 Moderately x? $x 4 = 6 Mar 
4 severe maintenance dose (after total of 2 mg.) 13 dy 
3 59 F 8 Moderate $x$ 3x 3 8 x S$; 7 Very m 
3 x 8; transfer to (after total of 3 mg.) in 
| hydrocortisone 
4 55 F 5 Moderately 4 x 21; transfer to | 30 
severe hydrocortisone 
5 65 M 1 Moderate 4x 14; transfer to | 24 Marie 
hydrocortisone 14g 
6 58 F S Moderately Cx 4: Ox 4: Tx S$: | 9 Sligh 
severe transfer to hydrocor- | (Improvement too 13 
tisone little and gradual 
to estimate) 
7 53 M 4 Moderate 4 x 7; discontinuance | Worse after 72 hrs Worst 
| 














d 
a 
0 
h 


DOSE! 





hrocyte 
Rate (' 
(m 





fore 





Inis- 
ation 








96 














ad- 
after 
were 
mg. 
bed, 
(not 
were 
ning 
Out- 
deci- 
ased 
ated 
bolic 


ro 
ive 


\ging 
ctive 
ulted 
ment 
e 6), 
cular 






exacerbation involving multiple joints 72 hrs after 


initiation of the drug. In the five patients who 
demonstrated definite benefits, the onset and sub- 
sequent rate of improvement were rapid. The 
erythrocyte sedimentation rate was reduced prompt- 
ly and strikingly in four of the seven patients. The 
degree and speed of overall improvement in five of 
the seven patients compared favourably with that 
which would have been expected from hydrocortisone 
or cortisone administered in much larger initial 
suppressive doses. These observations indicated 
to us that 9-alpha-fluoro hydrocortisone acetate 
exerts potent anti-rheumatic action when adminis- 
tered in relatively very small total daily doses. 


Comparisons of Maintenance Dosage Require- 
ments for 9-Alpha-Fluoro Hydrocortisone Acetate 
and Hydrocortisone (Free Alcohol) 


Attempts were made in nine patients to estimate 
differences in dosage requirements for the mainten- 
ance of similar degrees of rheumatic control (Table II, 
overleaf). One patient (Case 16), who had been 
held under satisfactory clinical control with 50 mg. 


9-ALPHA-FLUORO HYDROCORTISONE ACETATE 


293 


hydrocortisone (free alcohol) per day, was trans- 
ferred to 9-alpha-fluoro hydrocortisone acetate in 
doses of 5 mg. a day, and 4 days later experienced a 
severe articular relapse. Dosage comparisons were 
not permitted in this case because marked fluid 
retention and moderate hypertension also developed 
and these prohibited trials with larger doses of the 
fluoro compound. From comparisons made in the 
remaining eight patients, the calculated dosage ratios 
of hydrocortisone (free alcohol) to 9-alpha-fluoro 
hydrocortisone acetate ranged from 8:3:1 to 
12-5: 1. Thus it appeared from clinical appraisals 
alone that the milligram anti-rheumatic potency of 
9-alpha-fluoro hydrocortisone acetate was roughly 
ten times greater than that of hydrocortisone (free 
alcohol). 





Adverse Reactions 

During the short periods of observation embraced 
by this study, and with the dosage range explored, 
two adverse reactions to 9-alpha-fluoro hydro- 
cortisone acetate were prominent: fluid retention and 
blood pressure elevation. 

Retention of fluid, as manifested by oedema and/ 
or sudden gains in weight, was observed in twelve of 


ITIAL SUBDOSES OF 9-ALPHA-FLUORO HYDROCORTISONE ACETATE ADMINISTERED ORALLY 
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—______— . Adminis- $$$ ——____-_____. De ‘ Pe ee 
Rapidity of tration Other Effects; Miscellaneous Comments 
—— (days) Objective Oedema Sudden Weight Gain 
tration 
29 after 81 Moderate to slight None Slight elevation of blood pressure 
8 days (variable) 
25 after 77 Slight 10 Ib. during first 10 Moderate elevation of blood pressure; moder- 
10 days days on doses of 6 and ate insomnia on 6 mg./day, slight on 4 mg./day; 
5 mg./day; no further slight facial mooning after 4 weeks adminis- 
gain on 4 mg./day tration; irregular nausea after 8 weeks 
16 after 21 Marked on doses of 13 lb. during first 13 Moderate elevation of blood pressure. After 
10 days 6 and 5 mg./day; days on doses of 6, 5, transfer to hydrocortisone (free alcohol) 
moderate on doses and 4 mg./day evidences of fluid retention disappeared within 
of 3 mg./day 5 days and blood pressure returned to pre- 
treatment level in 14 days 
16 after 21 Moderate 44 Ib. during first 5 Slight elevation of blood pressure. After 
10 days days; then no further transfer to hydrocortisone (free alcohol) 
: gain evidences of fluid retention disappeared and 
blood pressure returned to normal in 5 days 
34 after 14 Moderate 10 Ib. in 14 days Evidences of fluid retention disappeared 
14 days 4 days after transfer to hydrocortisone (free 
alcohol) 
48 after 13 None None Improvement only slight, even questionable; 
13 days definite improvement later, after transfer to 
hydrocortisone (free alcohol) 
23 after 7 Moderate 5 lb. in 7 days Acute articular flare-up after 72 hrs of ad- 
7 days ministration; subsidence followed withdrawal. 


History of similar exacerbation after 1 week 
of cortisone therapy 2 years previously. 
Refused trial on hydrocortisone 








MAINTENANCE DOSAGE REQUIREMENTS FOR 9-ALPHA-! | 
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UORO hy 
| 
| Calculated 
Daily Dosages required for Dosage Fluid Retention on 
Activit Improvement Equivalent Rheumatic Control (mg.) Ratios Maintenance Doses 
Case N. | ad maintained | (Hydrocortisone 
oo ieee with Both ee ee — : = no — — 
Compounds : -alpha-fluoro -alpha-fluoro ydro- 9-alpha. 
,peey Hydrocortisone Hydrocortisone cortisone a. owt 
| see ans Acetate Acetate) (free alcohol) ortisone Acer 
8 Moderate Very marked | 25 3 8-3 to l None “Moderan 
9 Moderately Marked 40 4 10-0 to I None Moderate 
severe 
10 Moderate Marked 40 | 4:5 8-9 to I None Moderate 
11 Moderately Very marked 30 | 3 10:0 to 1 None Slight . 
severe | 
12 Moderately Marked 50 5 10-0 to 1 None Moderate 
severe 
13 Moderately Marked 35 4 8:8 to I None Marked. 
severe 
14 Moderately Marked 50 4 12-5 to I None Marked 
severe 
15 Moderate Marked 35 3°$ 10-0 to 1 None Slight | 
16 Moderately Marked on hydro- 50 ? ene Slight Marked 
severe cortisone. Relapse (greater 
on fluorohydro- than 5) 
cortisone 
the thirteen patients, marked in four, moderate in Two unusual reactions were observed. One 


five, and slight in three. Signs of fluid retention 
usually began after 2 to 6 days of administration, 
and, when pronounced, it was accompanied by 
weight increases as great as | to 2 lb. per day. In 
order that this effect could be observed uninfluenced 
by countermeasures, diuretics were not employed. 
In each instance where the patient was transferred to 
hydrocortisone (free alcohol) in larger but equally 
efficient amounts, signs of fluid retention disappeared 
quite promptly, ordinarily within 2 to 5 days. These 
observations suggested that the substitution of a 
fluorine atom at the ninth carbon position of hydro- 
cortisone enhanced not only the anti-inflammatory 
activity of the steroid but also its salt and water 
retaining property to an even greater degree. 

Blood pressure elevations were recorded in six 
of the thirteen patients; these were regarded as 
slight in three and moderate in three. In each 
instance where transfer to hydrocortisone (free 
alcohol) was made the blood pressure returned to its 
former level within 4 to 14 days. 

The treatment periods with 9-alpha-fluoro hydro- 
cortisone acetate were too brief to permit assessment 
of other possible endocrine side-effects. One 


patient (Case 2), who received the preparation in 
maintenance dosages of 4 mg. a day for a total of 
77 days, exhibited slight, questionable, facial moon- 
ing after 4 weeks of administration. 


patient (Case 12) suddenly experienced dryness of 
the mouth, a ‘“‘toxic’’ feeling, and low-grade fever 
after the fluoro compound had been taken for 14 
days; the symptoms disappeared 2 days after 
resumption of hydrocortisone (free alcohol) therapy. 
Another patient (Case 13) developed abdominal 
bloating, moderate facial oedema, and Grade II 
albuminuria with cylindruria but without azotaemia 
after 13 days of medication; the manifestations were 
corrected within 5 days of transfer to hydrocortisone 
(free alcohol). Two other patients complained of 
intermittent nausea. 


Comment 


The number of cases studied were too few and the 
periods of observation too short to allow more than 
limited and provisional deductions. However, it was 
obvious to us that the powerful salt and water retain- 
ing properties of 9-alpha-fluoro hydrocortisone, and 
perhaps other metabolic effects which may ensue 
with prolonged administration, would probably 
prohibit its employment as systemic medication for 
rheumatoid arthritis. Dosages of the order of 3 to 
8 milligrams a day seemed to be necessary to provide 
adequate suppression of rheumatic manifestations 
when the disease was of moderate or greater activity, 
Even with these relatively small total daily amounts, 
most of the patients developed evidences of fluid 
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cortisone Hydrocortisone 

alcohol) Acetate 

ight Moderate 

one None 

jone None 

one i Slight Nausea with 9-alpha-fluoro hydrocortisone acetate; none with hydrocortisone (free alcohol) 

Jone Moderate After 2 weeks 9-alpha-fluoro hydrocortisone acetate developed sudden dryness of mouth, “toxic feeling”, 
and low-grade fever. Symptoms disappeared 2 days after transfer to hydrocortisone (free alcohol) 

one None After 13 days 9-alpha-fluoro hydrocortisone acetate developed abdominal bloating, moderate facial 
oedema, gr. 2 albuminuria without azotaemia. Symptoms disappeared 4 days after transfer to hydro- 
cortisone (free alcohol) 

one None 

one Slight 

ight Moderate Pronounced articular relapse 4 days after transfer to 9-alpha-fluoro hydrocortisone acetate. Fluid 


retention and blood pressure elevation disallowed trial of larger doses 





retention which in some were pronounced and in- 
tolerable. The fact that this complication dis- 
appeared promptly when treatment was changed to 
hydrocortisone (free alcohol) in larger but equally 
efficient doses signified that the substitution of a 
fluorine atom at the ninth carbon position of 
hydrocortisone enhances its salt-retaining effect 
more than its anti-phlogistic action. 

These observations are of interest chiefly because 
they demonstrate that it is possible to enhance the 
anti-inflammatory activity of hydrocortisone, as well 
as to modify other of its properties, by altering its 
chemical structure. This implies that it is not 
beyond the realm of hope that, through other 
substitutions or changes in chemical configuration, 
a derivative of hydrocortisone may be prepared 
which, in effective anti-rheumatic doses, may be 
devoid of significant complications. 


Summary 


A halogenated derivative of hydrocortisone—9- 
alpha-fluoro hydrocortisone acetate—was adminis- 
tered as investigative therapy to thirteen patients 
with active rheumatoid arthritis. Seven patients 
received the preparation as initial medication; three 
were transferred later to hydrocortisone (free 
alcohol) for comparison of dosage requirements. 
Six patients who were being maintained on estab- 


lished daily amounts of hydrocortisone (free alcohol) 
were transferred directly to the fluoro compound and 
the doses needed for similar degrees of rheumatic 
control were compared. 

The following conclusions were drawn: 


(1) Weight for weight, the anti-rheumatic potency 
of 9-alpha-fluoro hydrocortisone acetate was found 
to be much greater than that of the parent com- 
pound, hydrocortisone. This was indicated by the 
following: 


(a) Initial suppressive doses of the fluoro derivative 
ranging from 3 to 8 mg. a day were sufficient, in 
five of seven patients, to promote rapid improve- 
ment in the rheumatic manifestations; 
Comparisons of maintenance dosage require- 
ments for approximately equivalent degrees of 
clinical control revealed that, in eight of nine 
patients, the anti-rheumatic power of 9-alpha- 
fluoro hydrocortisone acetate, milligram for 
milligram, was roughly ten times that of hydro- 
cortisone (free alcohol). 


(2) With the small total daily amounts of the 
fluoro compound employed, fluid retention develop- 
ed in twelve of the thirteen patients, and became 
pronounced in some. This suggested that the sub- 
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stitution of a fluorine atom at the ninth carbon 
position increased the electrolytic activity of hydro- 
cortisone more than it enhanced its anti-phlogistic 
property. The excessive salt and water retaining 
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effect of the fluoro derivative would seem to preclude 
its use as practical systemic therapy in rheumatoid 
arthritis. 

(3) These observations demonstrate that the anti- 
inflammatory potency of hydrocortisone may be 
enhanced, and other of its properties modified, by 
altering its formula. This raises a hope that, 
through changes in structure or other chemical 
substitutions, a more successful therapeutic agent for 
rheumatoid arthritis may be produced in the future. 
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Essais cliniques préalables de l’acétate de 9-alpha-fluoro 
hydrocortisone dans l’arthrite rhumatismale 


RESUME 


Un dérivé halogéne d’hydrocortisone—acétate de 
9-alpha-fluoro hydrocortisone—fut administré, a titre 
d’enquéte thérapeutique, a treize malades atteints 
d’arthrite rhumatismale active. A sept malades on 
donna cette préparation comme médication initiale; on 
soumit ensuite trois d’entre eux a I’hydrocortisone 
(alcool libre), pour comparer les doses requises. Six 
malades recevant jusqu’alors des doses quotidiennes 
fixes d’hydrocortisone (alcool libre) furent assignés au 
dérivé fluoré. On compara les doses nécessaires pour 
obtenir la méme mesure d’ameélioration de leur rhuma- 
tisme. On a tiré des conclusions suivantes: 


(1) A poids égal, le pouvoir antirhumatismal de 
lacétate de 9-alpha-fluoro hydrocortisone fut trés 
supérieur a celui du composé parent, hydrocortisone, 
pour des raisons suivantes: 


(a) Pour le traitement d’attaque, des doses quotidiennes 
de 3 a 8 mg. de dérive fluoré furent suffisantes chez 
cing malades sur sept pour améliorer rapidement 
leurs maniféstations rhumatismales. 

(5) En comparant les quantités requises pour maintenir 
une mesure similaire d’amélioration clinique, on 
trouva que chez huit malades sur néuf le pouvoir 
antirhumatismal de l’acétate de 9-alpha-fluoro 
hydrocortisone, milligramme pour milligramme, fut 
a peu prés dix fois supérieur 4 célui de I’hydro- 
cortisone (alcool libre). 


da Malgré les doses quotidiennes totales faibles de 
/composé fluoré, on observa chez douze sur treize malades 
une rétention aqueuse qui chez certains d’eux devint 
prononcée. Cela suggére que la substitution d’un atome 


ANNALS OF THE RHEUMATIC DISEASES 


de fluor a la neuviéme position du carbone augmente 
laction électrolytique plus que l’antiphlogistique de 
hydrocortisone. Cette propriété de retenir un exces 
de sel et d’eau semble anéantir l’application pratique dy 
dérivé fluoré dans l’arthrite rhumatismale. 

(3) Ces observations montrent qu’en changeant la 
formule on peut augmenter le pouvoir anti-inflam- 
matoire de la cortisone et modifier ses autres propriétés, 
Cela permet d’espérer qu’on crééra un jour un agent 
thérapeutique plus efficace contre l’arthrite rhumatismale 
par un changement de la structure ou par une autre 
substitution chimique. 


Ensayos clinicos preliminares de! acetato de 9-alfa-fluoro 
hidrocortisona en la artritis reumatoide 


SUMARIO 


Un derivado haldgeno de hidrocortisona—acetato de 
9-alfa-fluoro hidrocortisona—fué administrado, como 
terapia investigadora, a trece enfermos con artritis 
reumatoide activa. Siete enfermos_ recibieron esta 
preparaciOn como medicaci6n inicial; tres de ellos fueron 
luego trasladados a hidrocortisona (alcohol libre) para 
comparar las dosis requeridas. Seis enfermos tratados 
anteriormente con dosis diarias fijas de hidrocortisona 
(alcohol libre) fueron sometidos directamente al trata- 
miento con el compuesto de fluor, comparandose las 
dosis requeridas para el grado similar de contro! del 
reumatismo. 

Se concluy6o lo siguiente: 


(1) A peso igual, el poder antirreumatico del acetato 
de 9-alfa-fluoro hidrocortisona fué mucho mayor que 
él del compuesto pariente, la hidrocortisona, lo que fué 
indicado por lo siguiente: 


(a) Dosis iniciales suprésoras de 3 a 8 mg. por dia 
del derivado de fluor fueron suficientes, en cinco de 
los siete enfermos, para motivar una _ mejoria 
rapida de las manifestaciones reumaticas. 

(6) Al comparar las dosis requeridas para mantener 
un control clinico de grado aproximadamente 
equivalénte, se hallo que la potencia antirreumatica 
del acetato de 9-alfa-fluoro hidrocortisona, mili- 
gramo por miligramo, fué cerca de diez veces mayor 
que la de la hidrocortisona (alcohol libre). 





(2) A pesar de la pequefiez de las dosis diarias totales 
del compuesto de fluor, sobre trece enfermos doce 
acusaron una retencién hidrica que en algunos llego a ser 
pronunciada. Esto sugiere que la sustitucidn de un 
atomo de fluor en la novena posicién del carb6n aumenta 
mas la acciOn electrolitica que la antiflogistica de la 
hidrocortisona. Esta accién retentiva de sal y de aqua 
en exceso impediria la aplicaci6n practica del compuesto 
de fluor en la artritis reumatica. 

(3) Estas observaciones muestran que cambiando la 
formula se puede aumentar el poder anti-inflamatorio y 
modificar otras propiedades de la cortisona. Esto 
permite esperar que se llegara a producir por un cambio 
de la estructura o por otra sustituci6n quimica un mejor 
agente terapéutico contra la artritis reumatoide. 
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LOCAL ANTI-RHEUMATIC EFFECTIVENESS OF HIGHER 
ESTERS AND ANALOGUES OF HYDROCORTISONE*t 


BY 


JOSEPH L. HOLLANDER, ERNEST M. BROWN, Jr., RALPH A. JESSAR, 
LOUIS UDELL, NATHAN SMUKLER, and MORRIS A. BOWIE 


From the Arthritis Section, Department of Medicine, Hospital of the University of Pennsylvania, 
Philadelphia, Pa 


(RECEIVED FOR PUBLICATION OCTOBER 4, 1954) 


During the past 34 years we have given more than 
17,000 intrasynovial injections of hydrocortisone 
(Compound F) into the joints, bursae, or tendon 
sheaths of nearly 1,300 patients for various forms of 
rheumatic disease (Hollander and others, 195la, 
1954: Brown and others, 1953; Hollander, 1953a,b). 
Numerous confirmatory and supplementary reports 
in the world medical literature have shown that this 
method has now been widely accepted as an adjunct 
in the local management of arthritis and related 
conditions (See Bibliography). 

While we have found that intra-articular hydro- 
cortisone acetate (Fa) produces a_ temporary 
alleviating effect in over 80 per cent. of all joints 
injected, the transitory nature of this effect limits 
its practical value as therapy in about one-third of 
our cases. Obviously, joint injections cannot be 
repeated every few days, even on _ hospitalized 
patients. Since the method has proved of value 
mainly in helping to preserve normal joint function 
in ambulatory patients who would otherwise be 
disabled by some local rheumatic inflammation, a 
search has been conducted to find an agent capable 
of prolonging the local palliative effect. 

Investigations into the disappearance of hydro- 
cortisone from the synovial fluid, which revealed the 
absorption of the injected hormone by the cells of 
the synovial fluid and particularly by the lining 
membrane of the synovium, were reported by us a 
year ago (Hollander, 1953c, Zacco and others, 1954). 
The most significant finding was that the hydro- 
cortisone acetate was apparently absorbed and 
retained by the lining of the synovium without 
splitting the ester, whereas unabsorbed hormone 
remaining in the joint fluid was rapidly hydrolysed 
and broken down. 

We therefore assumed that higher, and less 





: tead before the Annual Meeting of the American Rheumatism 
= ciation, San Francisco, Cal., June 18, 1954. See p. 354 of this 
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soluble, esters of hydrocortisone would likewise be 
absorbed unchanged by the synovial membrane, and 
might have a longer anti-inflammatory effect. 
Sterile microcrystalline suspensions of such higher 
esters and some analogues of hydrocortisone were 
formulated for us in the laboratories of Merck and 
Co. 


Method 


Our method of comparing the relative effectiveness of 
the various hydrocortisone esters has been simple. 
Patients with rheumatoid arthritis, or osteo-arthritis, who 
had previously been receiving periodic Fa injections 
into an arthritic knee were studied exclusively. No 
change was made in general supportive or systemic 
therapy for the arthritis during the period of comparison. 
Since all the preparations appeared identical in the 
syringe, it was easy to keep the knowledge of any sub- 
stitution from the patient. All comparisons were based 
on identical doses of hormone. Follow-up examinations 
were made on each patient to determine the extent and 
duration of the ameliorative effect of the injection on the 
symptoms and signs of the inflamed and painful joint. 
The effects were recorded and compared with similar 
observations made after F a injections. If comparative 
effects were equivocal, subsequent injections alternating 
the two preparations were carried out. In a few cases 
where both knees were about equally inflamed, simul- 
taneous comparisons were possible. While most cases 
chosen were those having a transitory effect from 
hydrocortisone acetate, some others having had a 
relatively long effect were also studied. 

The preparations thoroughly studied included two 
analogues of hydrocortisone: 9-alpha-chloro hydro- 
cortisone (9-a-c F), and allo-dihydro hydrocortisone 
(A-d F). In addition to the standard hydrocortisone 
acetate (Fa), we also studied hydrocortisone tertiary 
butyl acetate (F t-B a), hydrocortisone caprylate (F Cap.), 
and hydrocortisone benzoate (F Benz.). Others are 
still being assayed. 


Results 


The largest series was one of 171 cases of rheuma- 
toid arthritis or osteo-arthritis (about equal numbers 
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of each) in which hydrocortisone tertiary butyl 
acetate was substituted for hydrocortisone acetate. 
Comparative results, summarized in Table I, varied 
tremendously both in degree and in the duration of 
the alleviating effect. Of the 171 cases, 111 (65 per 
cent.) demonstrated greater alleviation of symptoms 
and signs from F t-B a, 51 (30 per cent.) showed no 
appreciable difference, and in nine (5 per cent.) the 
action of the higher ester was inferior to that of 
the standard F a. 
TABLE I 


COMPARATIVE EFFECTIVENESS OF INTRA-ARTICULAR 
HYDROCORTISONE TERTIARY BUTYL ACETATE 
AND HYDROCORTISONE ACETATE 





| F t-Ba 














Result F t-Ba Fa Total 
| Superior | = Fa | Superior 

Degree of No. of Cases 111 | 51 9 171 
Clinical 

Amprovement, Percentage 65 | 30 5 100 

Duration of | No. of Cases | 101 59 11 171 
Clinical 

Improvement | 100 


Percentage | 59 | 35 6 





Much more easily measured was the duration of 
relief after injections. By this we found that in 
101 cases (59 per cent.) the duration of effectiveness 
was increased by at least 3 days, and was often 
multiplied from two to ten times by Ft-Ba as 
compared with Fa. In 59 cases (35 per cent.) 
no significant difference in effect was noted, and in 
eleven cases (6 per cent.) F t-B a produced a shorter 
period of relief than F a. 

By the simple method of adding together total 
days of symptomatic relief in all 171 cases after one 
injection each of hydrocortisone acetate (total 1,578) 
and then dividing by 171, we found the average 
duration of effectiveness after each was 9 days. 
Repeating this with the data from cases injected with 
hydrocortisone t-butyl acetate (total 2,745) we found 
the average duration of effectiveness from each 
injection to be 16 days. 

There were four (2:3 per cent.) post-injection 
exacerbations of symptoms in the treated joint 
following Fa in this series, and three (1:8 per 
cent.) following F t-Ba injection. This difference 
is probably not significant. 

Using the more easily measured, and apparently 
more critical, duration of effectiveness as a criterion 
for comparison, we assayed the relative effectiveness 
of other analogues and esters of hydrocortisone in 
seventeen patients with rheumatoid arthritis. Table II 
shows how variable the comparative duration of 
response can be after the injection of any of the 
preparations. The 9-alpha-chloro hydrocortisone 
(9-a-c F, col. 1) produced an average of 8 days’ 
relief, as compared with 6 days from hydrocortisone 
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acetate in the same joints (col. 3). Allo-dihydro 
hydrocortisone (A-d F, col. 2) produced no alley). 
ation in eleven cases, a transient response in five, 
and alleviation of symptoms in one joint for 6 days, 
Therefore, the average period of effect was less than 
1 day following this preparation. In these seventeen 
patients the hydrocortisone t-butyl acetate (col, 4) 
produced from 6 to 30 days alleviation (average 12), 
Hydrocortisone caprylate (F Cap., col. 5) averaged 
little better than Fa (7 days), though in two 
instances the alleviation was longer than that 
obtained from any other injected preparation. The 
last column of Table II shows the results from the 
injection of hydrocortisone benzoate (F Benz), 
While the duration of effect in nine cases averaged 
8 days, further trial was abandoned because of the 
high incidence of rather severe post-injection 
reactions (indicated by r) in the injected joints, 
which meant that the preparation itself was an 
irritant. 
TABLE II 


DURATION OF EFFECT FROM 9-ALPHA-CHLORO HYDRO. 
CORTISONE, ALLO-DIHYDRO HYDROCORTISONE, HYDRO. 
CORTISONE ACETATE, HYDROCORTISONE 1-BUTYL 
ACETATE, HYDROCORTISONE CAPRYLATE, AND HYDRO. 
CORTISONE BENZOATE INJECTED INTRA-ARTICULARLY 
INTO SEVENTEEN RHEUMATOID ARTHRITIC KNEES 














Case 9-a-cF A-dF Fa Ft-Ba | F Cap. F Benz. 
a 6 0 4 9 3 
b 7 0 10 9 3 11(r) 
c 6 0 6 6 6 - 
d i 0 2 6 1 
e 11 0 14 14 14 3 
f 8 0 7 14 16 
g 10 0 8 13 — 10 
h 4 2 2 4 4 
i 9 0 7 i2 8 14 
j 9 0 10 30 13 . 
k 7 6 2(r) 11 S(r) I(r) 
l 11 0 4 14 _ 4(r) 
m 6 0 5  ; 18 - 
n 2 2 2 7 2 . 
°o 9 1 5 14 0 a4 
p 7 1 8 8 8 7 
q 8 1 9 12 0 7(r) 
Average 
No. of 
Days 8 1 6 12 7 8 
Duration 
Quotient* 1-3 0-16 1-0 2:0 1-16 1-3 





* Average number of days of effect from Fx divided by the 
average number of days of effect from F a. 

(r) Initial exacerbation occurred after injection, then days of 
improvement followed as indicated. 


As a ready means of comparing effectiveness of 
the various hydrocortisone preparations, the average 





number of days of beneficial effect from injection of | 


each preparation is divided by average days of benefit 
following injection of the “‘standard”’ hydrocortisone 
acetate, to reach what we have termed a “‘duration 
quotient”. This figure shows the superiority of 
hydrocortisone t-butyl acetate to the other prepara- 
tions. 
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HIGHER ESTERS AND ANALOGUES OF HYDROCORTISONE 


Discussion 


While the mode of action of hydrocortisone at the 
tissue level is still unknown, it might at first appear 
from the results that our original premise is borne 
out. Whether the longer duration of benefit resulting 
from the intra-articular injection of hydrocortisone 
t-butyl acetate is merely due to its being a less soluble 
preparation, thus leading to slower tissue utilization, 
remains to be determined. If solubility alone were 
the factor determining length of action, then other 
higher esters of hydrocortisone, likewise much less 
soluble than the acetate, should have at least a com- 
parable effect. But such was not the case. 

Why hydrocortisone t-butyl acetate produces a 
longer period of palliation in a mere majority of 
cases, and shows no advantage over the acetate in 
others, cannot be adequately explained. It seems 
peculiar that in certain individuals the injection of 
hydrocortisone caprylate produced an amelioration 
of arthritis superior both in degree and duration to 
any of the other preparations studied. This 
superiority was repeatable consistently in these cases, 
yet in most others this preparation proved inferior 
to the rest. A few other such inconsistencies 
appeared on using other preparations. May it be 
that the synovial membranes of individuals differ 
in ability to absorb and utilize certain hydrocortisone 
preparations? Since the degree and duration of 
palliation obtained from hydrocortisone injection 
have no correlation with the intensity or length of 
existence of the synovial irritation, or even indeed 
with the type of arthritis present, the answer is 
certainly not yet forthcoming. 

One fact, however, does emerge from these studies. 
In most arthritic individuals the intra-articular 
injection of certain analogues or higher esters of 
hydrocortisone can amplify both the degree and 
duration of the locai hormone effect. The way is, 
therefore, open to finding other analogues or esters 
of hydrocortisone having a still more lasting 
palliative effect, which should render intra-articular 
hydrocortisone therapy of greater practical value 
as an adjuvant in the local management of a variety 
of rheumatic conditions. 


Summary 


(1) Hydrocortisone t-butyl acetate (F t-B a) in- 
jected intra-articularly into the arthritic knees of 
171 patients has produced a greater and longer 
lasting palliation than identical doses of hydro- 
cortisone acetate (Fa) in about 60 per cent. of 
patients. In about 35 per cent. of cases no advan- 
tage was noted, and in about 5 per cent. the hydro- 
cortisone acetate was more effective. 
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(2) By similar comparison, two analogues of 
hydrocortisone, i.e. 9-alpha-chloro hydrocortisone 
(9-a-c F), and allo-dihydro hydrocortisone (A-d F), 
and two other higher esters, i.e. hydrocortisone 
caprylate (F Cap.), and hydrocortisone benzoate 
(F Benz), were clinically assayed in seventeen cases 
of rheumatoid arthritis. While benefit was in- 
creased in a few cases by one or another of these 
preparations, none gave such consistent improve- 
ment as hydrocortisone t-butyl acetate. In fact, the 
hydrocortisone benzoate proved impracticable be- 
cause of synovial irritation, and the effect of the 
allo-dihydro hydrocortisone was markedly inferior 
to that of the hydrocortisone acetate in most cases. 


(3) While the reason for the greater effectiveness 
in the local palliation of arthritic symptoms of 
certain higher esters of hydrocortisone remains 
unknown, the way appears open towards the 
discovery of even more effective hydrocortisone 
preparations for intra-articular use in the rheumatic 
diseases. 


ADDENDUM 


Since this report was originally prepared and 
presented, we have had the opportunity of assaying 
9-alpha-fluoro hydrocortisone acetate (9-a-f Fa) 
intra-articularly in 37 cases of rheumatoid arthritis 
or osteo-arthritis. A local anti-inflammatory effect 
was noted clinically from an intra-articular injection 
as small as 3 mg., but in most cases 5 mg. was used. 
Although the effective dose was decidedly smaller, 
the benefits in no case exceeded that of hydrocorti- 
sone acetate in degree of palliation or in duration of 
effect, and the duration quotient was less than 0-5. 
Whenever the dose was increased to 7-5 mg. into 
one knee, or 5 mg. into each knee, marked oedema 
of the leg or legs appeared and persisted for several 
days even though the patient was receiving no 
systemic cortisone. 

Our findings thus confirm the marked increased 
anti-inflammatory potency of 9-alpha-fluoro hydro- 
cortisone acetate noted by Boland and Headley 
(1954), and the increased salt retention noted by 
Liddle and others (1954). This latter effect would 
seem to nullify the advantage of the increased 
potency, at least for intra-articular use. 
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Effet antirhumatismal local des esters en position haute 
et des analogues d’hydrocortisone 
RESUME 

(1) Le t-butyl acétate d’hydrocortisone (F t-Ba) en 
injection intra-articulaire dans les genoux arthritiques de 
171 malades a produit un effet palliatif plus grand ei plus 
durable que des doses identiques d’acétate d’hydro. 
cortisone (Fa) chez environ 60 pour cent des malades, 
Dans 35 pour cent environ des cas on n’a pas vu de 
différence et chez environ 5 pour cent des malades 
l'acétate d’hydrocortisone a été plus efficace. 

(2) De facgon similaire, deux analogues d’hydro- 
cortisone—9-alpha-chloro hydrocortisone (9-a-c F) et 
allo-dihydro hydrocortisone (A-d F)—ainsi que deux 
autres esters en position haute—caprylate d’hydro- 
cortisone (F Cap.) et benzoate d’hydrocortisone (F Benz.) 
—ont été titrés cliniquement dans 17 cas d’arthrite 
rhumatismale. Bien que certaines préparations se 
soient montrées avantageuses ci et la, aucune d’elles n’a 
produit d’améliorations aussi constantes que le t-buty| 
acétate d’hydrocortisone. Le benzoate d’hydrocortisone 
s’est avéré peu pratique car il provoquait de lirritation 
synoviale et l’effet de l’'allodihydro hydrocortisone a été 
dans la plupart des cas nettement inférieur a celui de 
lacétate d’hydrocortisone. 

(3) Bien qu’on ne connaisse pas de raison de cette 
grande efficacité de certains esters en position haute 
d’hydrocortisone dans l’atténuation locale des symp- 
t6mes arthritiques, on croit entrevoir le chemin de la 
découverte des préparations d’hydrocortisone encore plus 
efficaces par voie intra-articulaire dans les maladies 
rhumatismales. 

ADDENDUM 

Depuis la préparation et la présentation de ce rapport 
nous avons eu l’occasion de titrer l’acétate de 9-alpha- 
fluoro hydrocortisone (9-a-f Fa) par voie intra-articu- 
laire dans 37 cas d’arthrite rhumatismale et d’ostéo- 
arthrite. 

Nos résultats confirment que l’acétate de 9-alpha- 
fluoro hydrocortisone est un antiphlogistique bien plus 
fort (noté par Boland et Headley, 1954) et qu’il augmente 
la rétention sodique (noté par Liddle et coll., 1954). 
Ce dernier effet semble annuler Il’avantage dérivant de sa 
plus grande puissance, tout au moins pour son emplo! 
intra-articulaire. 


Efecto antirreumatico local de los ésters en posicion alta 
y de los analogos de hidrocortisona 


SUMARIO 

(1) El t-butil acetato de hidrocortisona (F t-Ba) por 
inyecciOn intra-articular en las rodillas artriticas de !7! 
enfermos produjo un efecto paliativo mayor y mas 
prolongado que dosis idénticas de acetato de hidro- 
cortisona (Fa) en cerca de 60 por ciento de ellos. En 
cerca de 35 por ciento de los casos no se observ ventaja 
alguna y en cerca de 5 por ciento de los enfermos el 
acetato de hidrocortisona fué mas eficaz. 

(2) De igual modo, dos andlogos de hidrocortisona 
9-alfa-cloro hidrocortisona (9-a-c F) y alo-dihidro 
hidrocortisona (A-d F)—asi como dos otros ésters en 
posici6n alta—caprilato de hidrocortisona (F Cap.) y 
benzoato de hidrocortisona (F Benz.)—fueron avaluados 
clinicamente en 17 casos de artritis reumatoide. Aunque 
a veces algunas de estas preparaciones mostraronse 
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yentajosas, ninguna produjo mejorias tan consecuentes 
como el t-butil acetato de hidrocortisona. El benzoato 
de hidrocortisona, por causar irritaciOn sinovia, no fué 
practico y la alo-dihidro hidrocortisona mostrose en la 
mayoria de los casos netamente inferior al acetato de 
hidrocortisona. 

(3) Aunque no se conozca la razOn de esta gran 
eficacia de ciertos ésters en posicién alta de hidro- 
cortisona en la atenuaciOn local de los sintomas artriticos, 
el camino parece abierto hacia la descubierta de prepara- 
ciones de hidrocortisona aun mas eficaces para el empleo 
intra-articular en las enfermedades reumaticas. 
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ADDENDUM 

Desde la preparaciOn y la presentacion de este informe 
tuvimos oportunidad de avaluar el acetato de 9-alfa- 
fluoro hidrocortisona (9-a-f Fa) por via intra-articular 
en 37 casos de artritis reumatoide y de osteoartritis. 

Nuestros resultados confirman el aumento apreciable 
de la potencia anti-inflamatoria del acetato de 9-alfa- 
fluoro hidrocortisona (notada por Boland y Headley, 
1954), y el aumento de la retencién sédica (notada por 
Liddle y col., 1954). El ultimo efecto parece anular 
la ventaja de la mayor potencia, al menos respecto a su 
empleo intra-articular. 
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PERIPHERAL VASCULAR EFFECT OF CORTISONE IN 


RHEUMATOID ARTHRITIS, SCLERODERMA, 


AND 


OTHER RELATED CONDITIONS 


BY 


B. N. CATCHPOLE, R. P. JEPSON, and J. H. KELLGREN 


From the University Department of Surgery and Rheumatism Research Centre, 
Manchester Royal Infirmary 


(RECEIVED FOR PUBLICATION JULY 9, 1954) 


Many systemic diseases including rheumatoid 
arthritis are frequently associated with a diminution 
or redistribution of peripheral blood flow. This 
may be due to an organic arterial narrowing or 
occlusion or, alternatively, to a high resting tone in 
the peripheral vessels which may still be capable 
under certain conditions of relaxing to a normal 
calibre. Thus the vasodilatation in the fingers 
which normally follows heating of the trunk and 
legs was shown by Vulliamy (1952) to be absent in 
ten out of eleven cases of pink disease. Clinical 
recovery was associated with a return of this vaso- 
dilator response. A similar vasomotor defect was 


demonstrated by Woodmansey (1951) in cases of 
rheumatoid arthritis. Beattie and Woodmansey 
(1953) later showed that peripheral vasodilator 
response to heating in such cases could frequently be 
increased by an intravenous infusion of ACTH. 
Hines (1950) reported similar findings in three 
patients with acrosclerosis treated by cortisone. 
The study reported in this paper concerns patients 
suffering from rheumatoid arthritis and other 
chronic systemic diseases in whom the fingers 
appeared cold and cyanosed with Raynaud’s pheno- 
menon or acrocyanosis on exposure to cold. In 
some patients nutritional lesions such as pulp 


TABLE 
PARTICULARS OF 22 PATIENTS INVESTIGATED 





Response to Cortisone 


Circulatory (galvanometer reading)* 














Differ- Erythro- Delay —— ~ 
Diagnosis Case | Sex Age Duration ential cyte of Reactive Body 
No. (yrs) (yrs) Sheep cell Sedimen- Flush General Resting Hyperaemia Heating 
Aggluti- tation after Clinical ——————_ ———_ — —— 
nation Rate Occlusion (a) (b) (a) (6) (a) (b) 
Test (mm./hr) (sec.) 
1 F 29 3 Positive 35 4 6 18 | 38 63 70 85 
2 F 53 14 Positive 45 4 3 130 
I 3 F 42 1} Positive 90 4 Z 65 | 
Rheumatoid - M 55 8 Positive 80 4 7 116 
Arthritis 5 F 46 3 Positive 20 4 2 = | § 32 95 55 
6 F 57 2 Negative 70 < 4 0 5 | 16 15 15 15 
7 M 31 8 Negative 80 <4 35 69 | 33 68 51 70 
ot 28 7 Positive 55 4 4 10 85 | 14 90 47 104 
II 9 F 41 3 Positive 15 4 + 0 a ae 34 47 60 
Non-Articular 10 F 25 1 Negative 2 15 o 2 0 | 3 3 7 
Rheumatoid 11 F 48 2 Positive 20 —_ o 10 7 
Disease 12 F 34 34 Positive 20 4 : 4 8 4 21 35 62 
III 13 F 21 8 Positive 25 >30 o 0 0 0 3 0 6 
Systemic 14 F 24 13 Positive 50 > 30 o 0 0 0 0 0 0 
Sclerosis 15 F 53 3 Negative 34 5 ° 1 4 2 4 23 32 
16 F 38 22 Positive 30 5 o —7 4 6 18 24 28 
17 F 30 6 Positive 11 >10 o 0 0 0 0 0 0 
IV 18 M 40 8 Positive 40 25 o 0 1 4 1 11 I 
Mis- 19 M 36 24 Negative 30 10 . 5 55 14 42 15 75 
cellaneous 20 F 51 2 Negative 20 <4 Z 30 15 42 79 104 
21 F 48 20 Negative 20 > J 2 2 2 6 10 46 
22 F 37 6 Negative 3 > 8 0 25 0 33 31 48 


i i 








* (a) before treatment 


(6) during treatment. 
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CORTISONE AND PERIPHERAL CIRCULATION 


ulcers or soft tissue atrophy were also present. 
An attempt was made to assess the degree and 
duration of their peripheral vascular response to 
cortisone therapy in terms of changes in digital 
blood flow estimated by a heat flow disk calorimetric 
technique and to correlate this response with the 
underlying disease process, other vascular and non- 
vascular tests, and the general therapeutic response 
of the patient to cortisone. 


Patients Studied 


The particulars of 22 in-patients investigated are set 
out in the Table. It will be noted that they have been 
grouped into four main diagnostic categories, though 
for many of the patients in Group IV no really satisfactory 
diagnostic label could be found. 


Group I.—Seven patients considered to be suffering 
from typical rheumatoid arthritis by reason of their 
clinical and radiological joint lesions, a persistently 
raised erythrocyte sedimentation rate and in five a posi- 
tive differential sheep cell agglutination test (D.A.T.). 


Group II.—Five patients considered to be suffering 
from non-articular rheumatoid disease, who gave a 
history of limb pains with morning stiffness but without 
significant clinical or radiological changes in the joints. 
They had, however, marked nodular thickening of the 
long flexor tendons in the hands and in four of the five 
cases the D.A.T. was positive. In at least two patients 
(Cases 9 and 11) there was also definite sclerosis of the 
extremities. 


Group III].—Three patients with established systemic 
sclerosis: that is, slowly progressive sclerosis and atrophy 
of the extremities associated with multiple joint and 
visceral lesions. 

Group 1V.—A miscellaneous group of seven patients, 
three considered to be suffering from dermatomyositis 
and its sequelae (Cases 19, 20, and 21), one from classical 
scleroderma of the trunk and limbs (Case 22), and three 
from multiple occlusive lesions in the small vessels of 
unknown aetiology associated with sclerosis of the 
extremities (Cases 16, 17, and 18). 


If the term scleroderma is employed in its widest 
sense, it could be applied to all the patients in Groups III 
and IV and to at least two of the patients in Group II. 


Methods 


Estimations of finger blood flow were made before 
cortisone therapy was initiated: 


(1) with the patient resting, 

(2) after the application of a supra-systolic pneu- 
matic cuff for 5 min. to the upper arm, 

(3) after body heating. 


These recordings were repeated after the adminis- 
tration of cortisone for 72 hrs (50 mg. 6-hrly), 
and finally 5 to 7 days after cessation of the cortisone 
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therapy. In a few patients, however, cortisone 
therapy was continued for several months. 
Modifications of finger blood flow were assessed 
by means of a copper-tellurium disk (Hatfield, 1950; 
Catchpole and Jepson, 1954). The disk, which has 
a diameter varying from 0-5-1-0 cm. and a thickness 
of 2-3 mm., consists of tellurium alloy covered on 
both faces by copper gauze. Leads from the faces 
of the disk connect with a mirror galvanometer 
(450 ohm). When one surface of the disk is main- 
tained at a constant temperature, the potential 
difference which arises between the two faces of the 
disk allows the heat flow across the disk to be 
calculated in calories per unit area per unit time. 
Alternatively the disk may be used as a thermo- 


_couple, and under the conditions used in these 


experiments a temperature difference between the 
faces of 2:5° C. was equivalent to approximately 
100 galvanometer divisions. 

The disk was attached to the skin over the pulp of 
a finger with thin cellulose tape covered by a fine 
rubber finger stall, and the digit was immersed in a 
continuously stirred water bath, the temperature of 
which was maintained at 30° C. Readings were 
made from the galvanometer at minute or half- 
minute intervals. Conditions for each experiment 
were standardized, the subject resting lightly clothed 
on a couch in a draughtless temperature-controlled 
(21° C.+43°) room for at least 45 min. before the 
readings were begun. After the establishment of 
basal heat flow recordings, a reactive hyperaemia was 
induced by the application of a pneumatic tourniquet 
to the upper arm (50 mm. Hg above systolic blood 
pressure) for 5 min. Peripheral vasodilatation was 
obtained by heating the trunk and limbs of the 
patient, excluding the arm to be measured, with an 
electric blanket for 45 min. 

This disk technique provides a useful index of 
finger blood flow which is particularly suitable for 
comparative studies of vascular responsiveness. 
Although figures for heat flow per unit area and 
time can be calculated from the galvanometer 
readings, they do not provide a more accurate index 
of blood flow changes than the original readings, 
so that these have been used throughout. Fig. 1 
(overleaf), showing the records obtained from Case 1, 
serves to illustrate the nature of the data collected. 

The presence or absence of organic disease of the 
digital arteries was assessed by a reactive hyperaemia 
timing test (Pickering, 1933), in which the hand was 
immersed to the wrist in water at 40° C. for 5 min., 
during which time a supra-systolic cuff was applied 
to the upper arm. On removal of the cuff the time 
taken for the resulting hyperaemia flush to reach the 
tips of the digits was estimated. An interval of 
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GALVANOMETER DIVISIONS 
r & 

















Fig. 1.—Recordings of finger skin heat flow in galvanometer divisions 
(Case 1). 





: during cortisone. 
— — —:7 days after cessation of cortisone. 


4 sec. or less was taken as evidence of normal digital 
artery patency. 

The general response of the patient to cortisone 
therapy in terms of symptomatic relief, improvement 
of functional capacity, and increased joint mobility 
was assessed and graded as nil (0), slight (+), or 
good (++). The erythrocyte sedimentation rate 
was estimated by the Westergren technique, and the 
differential sheep cell agglutination test by the 
method of Ball (1950). 


Results 


Group I (Rheumatoid Arthritis: 7 patients)—The 
seven patients in this group had normal digital 
artery patency as estimated by the reactive hyper- 
aemia test. During the disk measurements at rest, 
the finger temperature was no higher than the water 
temperature in two, slightly higher in four, and 
definitely higher in one. In the five patients inves- 
tigated by the reactive hyperaemia disk test, vaso- 
dilation following occlusion was present but of 
slight degree and duration, and these patients all 
showed a somewhat reduced peripheral vascular 
response to body heating. The administration of 
cortisone caused a marked increase of the resting 
blood flow and a greater quantitative response to 
temporary ischaemia. It was also noticed that the 
records reflected extraneous stimuli such as noise 
and conversation, indicating a generally more labile 
vasomotor state. These patients generally had a 
good clinical response to cortisone, as estimated by 
the sense of well-being, loss of pain, and freedom and 
strength of movement. After the withdrawal of the 
cortisone there was a deterioration in the general 
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condition of the patients and a coincident reduction 
of the resting digital blood flow below the pre. 
cortisone level. In addition, the hyperaemia follow. 
ing temporary occlusion and body heating was 
markedly decreased (Fig. 1). 


Group II (Non-Articular Rheumatoid: 5 patienis)— 
There was some general and vascular response to 
cortisone therapy in three patients in whom the 
reactive hyperaemia timing test was at the upper 
limit of normal. Two patients (Cases 9 and 11), 
whose reactive hyperaemia time was delayed and 
who did not experience general improvement with 
the drug, also failed to manifest an improved peri- 
pheral blood flow. The “rebound”’ after cessation 
of therapy was similar to that in Group I. 


Group III (Systemic Sclerosis: 3 patients).—These 
patients had evidence of gross organic arterial 
occlusion as demonstrated by the delayed reactive 
hyperaemia time, nutritional ulcers, and soft tissue 
atrophy of the extremities. During the heat flow 
disk test the finger temperature remained equal to 
that of the water bath (30° C.) and only in Case 15 
did the 5-min. ischaemia or the body heating 
provoke a slight digital vasodilatation. The vascu- 
lar reactions and the general and articular symptoms 
of these patients were not appreciably modified by 
cortisone therapy. 


Group IV (Miscellaneous: 7 patients).—One 
patient in this group (Case 20) had a normal reactive 
hyperaemia time and showed a good circulatory and 
moderate general response to cortisone therapy. 
The other six had a delayed reactive hyperaemia 
time which varied from 5-25 sec. In general, the 
finger temperature on immersion was near that of the 
water bath. During cortisone therapy some change 
in blood flow was detected in those whose reactive 
hyperaemia was delayed less than 10 sec., but no 
change could be detected in the two (Cases 17 and 
18) whose reactive hyperaemia was greater than 
10 sec. A slight general symptomatic improvement 
was noted in four of the five patients showing vaso- 
dilatation during cortisone therapy. 


The mean circulatory findings in the first three 
groups both before and during cortisone are illus- 
trated in Fig. 2 (opposite). The findings in six normal 
individuals have been included for comparison. 


Discussion 
Recording of skin temperature by the heat flow 


disk technique does not allow absolute assessment | 


of blood flow to be made. It does, however, 
provide a useful index of fluctuations or changes in 
cutaneous blood flow (Catchpole and Jepson, 1954). 
It is more satisfactory than the copper-constantum 
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CORTISONE AND PERIPHERAL CIRCULATION 
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Fig. 2.--Mean values of finger skin heat flow in six normal subjects 


and in the patients listed in the Table. 
Solid: before cortisone. 
Hatched: during cortisone. 
Left: resting level. 
Centre: maximal heat flow following 5 minutes’ occlusion. 
Right: maximal heat flow during 45 minutes’ body heating. 


thermocouple technique, in that the test finger is 
kept in constant temperature water bath. 

The patients reported in this study fall into two 
main groups: those who responded to cortisone 
therapy by a peripheral vasodilatation, and those 
who failed to respond. 

In the former group evidence of increased peri- 
pheral blood flow was obtained from the higher 
resting temperature and the greater response to the 
vasodilator stimuli of ischaemia and trunk heating. 
This was accompanied in most instances by a 
diminution of articular pain and an improvement in 
strength and mobility. 

The relationship between the circulatory response 
to cortisone and the state of the peripheral arterial 
tree as judged by the reactive hyperaemia timing test 
is shown in Fig. 3. It will be seen that a marked 
increase of digital blood flow during cortisone 
therapy only occurred when the reactive hyperaemia 
appeared in less than 5 sec. When the delay in this 
test was longer than 10 sec. cortisone had no effect 
whatsoever. Furthermore, those patients who 
experienced marked symptomatic relief from corti- 
sone all showed some increase of digital blood flow, 
whereas those who experienced no symptomatic 
relief also showed no change in digital blood flow. 
Among the patients who obtained partial sympto- 
matic relief from cortisone there were several who 
showed a large increase of finger blood flow and 
several in whom this was negligible or absent. 

On the other hand, the presence of a positive 
differential sheep cell agglutination test did not 
appear to be associated with a good circulatory 
response to cortisone. Thus, of the fourteen 


patients in whom this test was positive, seven showed 
little or no increase of digital blood flow during 
cortisone therapy, but of the eight in whom the test 
was negative three showed a substantial increase. 
The withdrawal of cortisone is known to cause 
a deterioration in the well-being of the patient, and 
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REACTIVE HYPERAEMIA TIME (sec.) 


Fig. 3.—Relationship between reactive hyperaemia time, increase of 

resting heat flow during cortisone therapy, and subjective response 

to cortisone therapy in terms of relief of joint pain and stiffness. 
Each circle represents one patient. 


is often accompanied by a return of previous joint 
pain and stiffness. A similar ‘“‘rebound’’ was 
exhibited by the finger blood flow, which invariably 
diminished to below the pre-cortisone level. 

The disturbance of the peripheral circulation in 
rheumatoid arthritis and some related conditions is 
peculiar, in that cold mauve extremities are asso- 
ciated with hot joints. After cortisone therapy or 
intra-articular hydrocortisone, the abnormally high 
joint temperature falls (Hollander and others, 1951). 
Plethysmographic studies of blood flow through the 
knee segment (Janus, 1952) have confirmed the 
increased knee blood flow in rheumatoid disease and 
have demonstrated that during cortisone or ACTH 
therapy this high knee blood flow falls towards 
normal levels at a time when finger blood flow is 
increasing; thus we are dealing with an abnormal 
distribution of blood flow in the limbs of these 
patients rather than a total increase or decrease. 
The mechanism by which this redistribution is 
brought about is unknown, but in patients with 
rheumatoid arthritis uncomplicated by occlusive 
arterial disease sympathectomy produces warm, dry 
extremities, although it does not relieve the arthritis. 
This suggests that the redistribution of the peripheral 
circulation in these patients is probably not a causal 
but a secondary phenomenon. The mechanism by 
which cortisone influences the peripheral circulation 
in these patients is equally unknown, but in one 
patient (Case 17), in whom a cervico-thoracic 
sympathetic ganglionectomy was performed, a course 
of cortisone given 3 months after the operation 
failed to provoke the moderate peripheral vaso- 
dilatation which was recorded before the operation. 
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This suggests that the peripheral vascular action of 
cortisone may, like nor-adrenaline (Barcroft and 
others, 1954), depend on the integrity of the sym- 
pathetic nervous system as well as on the patency of 
the peripheral vessels. 

A disappointing finding was the complete absence 
of response to the short course of cortisone in the 
three patients with systemic sclerosis, the poor 
clinical response in most of the patients considered 
to have non-articular rheumatoid disease, and the 
complete absence of any improvement in peripheral 
circulation in two of these latter patients. In the 
miscellaneous group only those patients considered 
to be suffering from subacute dermatomyositis 
obtained some slight symptomatic relief from 
cortisone, and these also showed some improvement 
in their peripheral circulation. It was thought that 
more prolonged cortisone therapy might be more 
effective, and four patients (Cases 13, 14, 16, and 19) 
were given oral cortisone in a dosage of 100 mg. per 
day for periods of 1 to 3 months, but in none of 
these was there any further change. One of these 
patients (Case 16) developed fatal right heart failure. 
Autopsy material from this patient and biopsy 
material from Case 14 showed that the lumen of 
many smaller arteries was greatly reduced by a 
concentric fibro-mucoid intimal thickening, which 
would be in keeping with the circulatory findings 
and the absence of response to cortisone. 

Although many of the patients investigated had 
clinical features suggestive of rheumatoid disease 
and had a positive sheep cell agglutination test, only 
those who had typical rheumatoid arthritis responded 
significantly to cortisone therapy. Whatever the 
pathological process may be in the other patients 
with limb pains, joint stiffness, reduced peripheral 
circulation, and a tendency to sclerosis and atrophy 
of the extremities, it does not appear to be greatly 
influenced by the short-term administration of 
cortisone. Long-term cortisone therapy might, 
however, be worthy of trial in those patients in 
whom the reactive hyperaemia timing test shows 
a delay of less than 10 seconds. 


Summary 

(1) The peripheral vascular response to short 
courses of cortisone has been studied by a heat flow 
technique in 22 patients suffering from rheumatoid 
disease, systemic sclerosis, and other related syn- 
dromes in which digital blood flow is reduced. 

(2) During cortisone therapy there was a marked 
increase of digital blood flow in patients who experi- 
enced relief of joint pain and stiffness and in whom 
the reactive hyperaemia time was less than 5 seconds. 

(3) The differential sheep cell agglutination test 
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was positive in fourteen of the 22 patients invest;. 
gated, but the presence of a positive test was no 
specially associated with a good symptomatic 9; 
vascular response to cortisone. 

(4) After the withdrawal of cortisone the digita| 
blood flow usually fell to below pre-treatment levels. 


The cortisone used in these studies was provided by 
the Medical Research Council. 
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Effet vasculaire périphérique de la cortisone dans |’arthrite 
rhumatismale, la sclérodermie et les affections apparentées 
RESUME 

(1) On étudia la réaction vasculaire périphérique en 
mesurant le débit calorique au cours du traitement par 
la cortisone de peu de durée chez 22 malades atteints 
de maladie rhumatismale, de sclérodermie et d'autres 
syndromes apparentés dans lesquels le débit sanguin 
digital est réduit. 

(2) Au cours du traitement par la cortisone on nota 
une augmentation appréciable du débit sanguin digital 
chez les malades qui éprouvérent un soulagement de la 
douleur et de la rigidité articulaire et chez qui le temps 
de l’hyperémie réactive fut inférieur a 5 secondes. 

(3) Le test différentiel d’agglutination des cellules de 
mouton fut positif chez quatorze sur les 22 malades 
étudiés, mais la présence d’un test positif ne fut pas 
associée particuli¢rement 4 une réaction symptomatique 
ou vasculaire favorable a la cortisone. 

(4) Aprés l’arrét du traitement par la cortisone le 
débit sanguin digital tombait généralement en dessous 
du niveau existant avant le traitement. 


Efecto vascular periférico de la cortisona en la artritis 
reumatoide, esclerodermia y afecciones afines 
SUMARIO 

(1) Se estudi6 la reaccién vascular periférica por el 
método calorimétrico en el curso del corto tratamiento 
con cortisona en 22 enfermos con artritis reumatoide, 
esclerodermia y otros sindromes afines en los cuales la 
corriente sanguinea esta reducida. . 

(2) En el curso del tratamiento con cortisona se noto 
un aumento apreciable de la corriente sanguinea digital 
en los enfermos que sintieron un alivio del dolor y de la 
rigidez articular y en los cuales el tiempo de la hiperemia 
reactiva fué inferior a 5 segundos. 

(3) El test diferencial de aglutinacién de células de 
oveja fué positivo en catorce de los 22 enfermos estudi- 
ados, pero la presencia de un test positivo no fue 
especialmente asociada a una reacciOn sintomatica 0 
vascular favorable a la cortisona. 

(4) Al retirar la cortisona la corriente sanguinea 
digital caia generalmente debajo del nivel de antes del 
tratamiento. 
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SUPPRESSIVE AS COMPARED WITH ANALGESIC 
HORMONAL THERAPY IN PATIENTS WITH 
RHEUMATOID ARTHRITIS* 


BY 


LAURANCE W. KINSELL 


Institute for Metabolic Research, Highland Alameda County Hospital, Oakland, California 


(RECEIVED FOR PUBLICATION AUGUST 3, 1954) 


About 25 years ago, I first became vaguely aware 
of the existence of the adrenal cortex. During the 
intervening quarter century, if any one fact con- 
cerning this organ has impressed itself upon me, it is 


| the ubiquitous nature of the participation of its 
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jinea 
; del 





secretions in cellular and extracellular metabolism. 
The adrenal hormones are concerned in carbo- 
hydrate, protein, fat, fluid, and electrolyte meta- 
bolism; in immunological processes, with particular 
reference to the inflammatory reaction; and in the 
functional activity of every system in the body, 
including the central nervous system. 

Following the stimulating observations of Hench, 
Kendall, Slocumb, and Polley (1949), many of us 
who had had small amounts of corticotropin sitting 
on our laboratory shelves for months, without any 
brilliant ideas as to how to use it in human subjects, 
found ourselves besieged with appeals to administer 
this material to arthritics. As a result, for a certain 
time patients with sore joints tended to displace 


» dwarfs and giants in the beds of many metabolic 
wards. 


It is the working philosophy in our Institute to 
select for admission to our precious metabolic beds 
patients whom we can help and from whom we can 
learn. Accordingly, we admitted patients with 
severe but potentially reversible joint damage, who, 
in return for such help as we might be able to give 
them, were willing to put up with the inconveniences 
of tube feeding and frequent blood-lettings, as part 
of long-term studies designed to evaluate the effect 
of ACTH, cortisone, and later hydrocortisone, upon 


* Presented by invitation at the annual meeting of the American 
Rheun itism Association, San Francisco, June 18, 1954. See p. 354. 
This work has been supported in part by grants from the Armour 
Laboratories and Merck and Company. It was carried out in asso- 


ciation with members of the Institute for Metabolic Research including 
arry E, Balch, Nadine Foreman, Marjorie Coelho, and Florence 
son, 

_ Grateful acknowledgement is made to the Armour Laboratories 

for supplies of ACTH; to Merck and Company for supplies of 

cortisone and hydrocortisone; and to the Schering Corporation for 

supplics of oestrogen and testosterone. 
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certain aspects of fat metabolism. In order to avoid 
changes of questionable magnitude in the chemical 
entities under study, quite intensive hormonal 
dosage was employed during these studies. With 
such dosage, in a clinical sense, two things became 
apparent: 

(1) All evidence of activity of the arthritic process 
disappeared in a matter of days (and reappeared rapidly 
if the dosage was decreased too rapidly or discontinued). 

(2) Specific dietary factors played a major role in 
determining whether the untoward effects of intensive 
dosage of the hormones would be present in minimal or 
maximal degree. Specifically, it became increasingly 
clear that if large amounts of the hormones were to be 
administered, diets high in protein, high in potassium, 
adequate in calories, and low in sodium and carbohydrate, 
were mandatory. The reasons for administering protein 
and potassium and withholding sodium are readily 
explained. The basis for the increased incidence of 
Cushingoid manifestations with increase of dietary 
carbohydrate is still by no means clear. On the basis of 
clinical observation, however, a cause-and-effect relation- 
ship appears to exist. 


Having instituted hormonal therapy in a group of 
arthritic patients, we were committed, insofar as 
we were able, to maintain them on a therapeutic 
programme compatible with maximal usefulness to 
themselves and to the community. Also, with the 
progress of months, we were faced with a significant 
number of patients with severe, but potentially 
reversible, joint damage, who could not be admitted 
to the metabolic ward. Having started with inten- 
sive or, if you will, completely suppressive therapy 
for the reasons noted above, we decided to continue 
it with these patients whom we accepted primarily 
for treatment, rather than for controlled metabolic 
studies. 

Material 

The observations which follow are derived from a total 
of 54 patients, all with severe rheumatoid arthritis (except 
as noted below), and potentially “‘salvageable”’. 




















































The Table summarizes the treatment given and com- 
plications encountered. As indicated, some ha\2 been 
under continuous treatment since 1950. One fact stands 
out most prominently: in not one patient have we been 
able to discontinue hormonal therapy completely. 


TABLE 


SUMMARY OF OBSERVATIONS IN PATIENTS WITH 
RHEUMATOID ARTHRITIS TREATED SINCE 1950 


(Mean duration of therapy 16 months) 























Total Patients af ‘s ae —« 
“Suppressive” Hormonal Therapy — 
Number of 
Patients “*Analgesic”” Hormonal Therapy 11 ) 
17* 
Hormonal Therapy was discontinued . . 6} 
Psychosis .. ‘i ne * a 8\ 
Reasons for 
Other than Alarming Gastro-intestinal Symptoms 7 >17* 
“Suppressive” j 
Therapy Other a ea = - co 
ACTH (units) Cortisone (mg.) 
Maintenance Hormone 
Dosage | Average 6 40 
Maximum 40 150 
Minimum _ 25 
Other Recurrent Exacerbations while on Therapy 4 | 
Complications Late Complications oy es sa 3 | 





* In these seventeen patients (of the original 54), it became apparent 
during the first few days or weeks of treatment that large dosage 
hormonal therapy would not be tolerated. Accordingly, they were 
placed on “‘analgesic’”’ or no hormonal therapy as indicated in each 
individual case. 


Results 


Before going into specific problems encountered 
in a few selected patients, I should like to consider 
with you some general observations: 


(1) In approximately three of every ten patients, 
intensive hormonal therapy proved to be impossible, 
for one or both of two reasons: 


(a) Mental aberration. 


(6) Abdominal discomfort of more than minimal 
degree. 


Of the total number of arthritics whom we have seen 
the pattern of therapy has been changed from a 
suppressive to an analgesic variety in eleven, and 
hormonal therapy has been stopped in six. 


(2) In a small group of patients Cushingoid mani- 
festations appeared despite excellent adherence to 
‘diet. In some of them, the difference between 500 
and 200 mg. sodium per day is critical. A constant 
diet containing less than 200 mg. sodium is unattrac- 
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tive to say the least. The administration o/ ven 
large amounts of potassium (20 to 40 g. potassium 
chloride daily) may permit of a larger sodium intake 
in some; in others mercurial diuretics, in conjunction 
with high potassium intake, may be necessary 


(3) One may set up a reasonably sound “‘standard” 
programme for initial therapy of these patients. 
as follows: 


(a) Hospitalization for a period of 10 days 
2 weeks. 

(6) Hormonal therapy of sufficient intensity during 
the first week to bring the sedimentation rate to 
normal and to cause a disappearance of all pain 
and swelling in the involved joints. 

(c) Progressive decrease in dosage during the 
remaining period of hospitalization to an amount 
compatible with the maintenance of a complete 
clinical remission. 

(d) During hospitalization, the patient receives full 
instruction in the principles and practice of diet 
and medication. 


(4) The establishment of a standard pattern of 
dosage for /ong-term maintenance is by no means 
absolute. Two individuals, each having arthritis o! 
apparently equal severity, may have dosage require- 
ments which vary by as much as 300 to 400 per cent 
by the end of the second month of treatment. Ap 
average programme is shown in the Figure (opposite) 


(5) The majority of patients who are likely t 
develop mental or gastro-intestinal difficulties wil 
do so during the period of initial intensive hormonal 
therapy. Hence, during their period of hospitaliza- 
tion, it may be decided whether minimal analgesic 
therapy or no hormonal therapy is to be used. An 
occasional patient will do well during the hospital 
period, and then run into serious difficulty a few 
weeks or even a few months later. It is our impres- 
sion that in at least some of these individuals, the 
appearance of mental, gastro-intestinal, or severe 
Cushingoid manifestations is referable to a break in 
the programme of adherence to diet. 


(6) Oestrogen and/or testosterone may be of real 
value in the total programme. This applies pat- 
ticularly to menopausal women and elderly men 
Inhibition of ovulation with oestrogen may prevent 
extreme accentuation of salt and water retention it 
the late progestational phase of the menstrual cycle. 


Specific Cases 


The two following cases represent the best and the 
worst results achieved in this series of patients. 
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Figure.—Early part of programme reasonably constant in most patients, but late portion varies greatly. 


Case 1, a man aged 20, was one of the relatively early 
patients, having been admitted to the metabolic ward 
in August, 1950. He was the first individual in whom 
it was clearly obvious that changes in diet produced 
major modification of clinical and metabolic patterns 
during hormone administration (Kinsell and others, 
1952). At the time of admission, he was so crippled as 
to be unable to continue with his classes at the university. 
During a prolonged period of intensive hormonal 
administration, on a diet containing large amounts of 
fat and inadequate amounts of protein, he developed a 
severe pneumonitis, from which he recovered slowly. 
He was discharged from the metabolic ward in October, 
1951, on a dosage of 37-5 mg. cortisone daily. After 
discharge he was able to take a part-time and eventually 
a full-time post as a draughtsman. At the present time, 
4 years after the institution of therapy, his programme is 
college half-time, and work half-time, on a maintenance 
dosage of 25 mg. cortisone daily. Attempts to reduce the 
dosage below this level have been associated with the 
reappearance of joint symptoms. 


Case 2, a woman aged 37, was first seen by us in May, 
1952, at which time she had severe widespread arthritis, 
and severe unilateral iridocyclitis. Since then, she has 
been hospitalized five times. On two occasions, hun- 


dreds of units of intravenous ACTH and thousands of 
milligrams of cortisone or hydrocortisone have been 
required to bring her eye and joint manifestations under 
control. On several occasions this large dosage has been 
associated with significant disorientation, but fortunately 
this has been transient. If her problem had been one 
of joint involvement alone, we should probably have 
discontinued hormonal therapy, but to do so would 
almost certainly have resulted in the loss of one or both 
eyes.* 


Fortunately, few individuals present as difficult a 
problem as the latter patient, but most require 
larger maintenance dosage than Case 1. The trend 
of dosage in the majority, however, is steadily down- 
ward. It is usually found that those whose dosage 
requirements continue high have failed to adhere to 
the prescribed programme of adequate rest and 
exercise, proper diet, and avoidance of emotional 
trauma. 


* Since this was written, the patient has had a psychotic episode 
during very intensive hormonal therapy for an acute exacerbation, and 
hormonal therapy was stopped on June 8, 1954. There has since been 
no evidence of active arthritis or iridocyclitis up to the present time 
(September 19, 1954). 
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Experience with Other Forms of 
**Collagen Disease’’ 


It has also been attempted to attain complete 
suppression of disease in cases of lupus erythemato- 
sus, polyvasculitis, dermatomyositis, scleroderma, 
pemphigus, and rheumatic fever. 


Pemphigus.—Iin the first patient so treated, a woman 
aged 46, who was in a near moribund condition after 
a year of steady progression of the disease, treatment 
was continued fer more than a year in gradually decreas- 
ing amounts. She has been off all therapy for more than 
2 years, and appears to be perfectly well. 


Dermatomyositis.—The first patient, a woman aged 43, 
has been under continuous treatment since 1949; it has 
not been possible for her or any other patient in our 
small series to discontinue therapy, but the maintenance 
levels tend to be rather small. 


Polyvasculitis—Long-term complete suppression of 
the disease has not been achieved in any patient, but 
suppressive therapy of a magnitude compatible with full 
or nearly full activity has been possible in several. 


Scleroderma.—The results were similar to the fore- 
going. 


Lupus Erythematosus.—Almost without exception, a 
large dosage of the hormones has been necessary not only 
to produce but to maintain a reasonable degree of 
remission. Some patients have shown a remarkable 
tolerance for continued high dosages. 


Rheumatic Fever.—All patients with an initial severe 
attack, having clinical or electrocardiographic evidence 
of carditis, are treated with sufficient amounts of ACTH 
and cortisone to bring down the sedimentation rate to 
normal levels, the objective being to protect the heart 
until the major force of the particular attack has spent 
itself. Treatment is decreased and discontinued as soon 
as feasible, usually in 3 to 4 weeks. The majority of 
patients who have had several attacks of the disease are 
treated only with aspirin and rest in bed. We are not 
at all certain that we have yet found the best approach 
to the problem. 


Discussion 


In a patient with rheumatoid arthritis, one may 
follow one of at least four courses insofar as hor- 
monal therapy is concerned: 


(1) No hormonal therapy whatever. 


(2) A relaxed approach, with no attempt at regulating 
diet or other adjuvant measures, the patient being 
advised to “‘take one or several cortisone tablets when 
your joints hurt’’. 


(3) A carefully regulated programme of diet and other 
measures, using minimal hormonal therapy in conjunc- 
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tion with aspirin and other analgesics, designed to maip. 
tain a state of reasonable control. 


(4) A programme of completely suppressive therapy. 
such as is outlined above. : 


All serious students of arthritis, and all who are 
interested in the use of the corticoids, will agree that 
the second procedure is to be avoided at all costs. 
but at that point agreement stops. 

It seems to us better to treat arthritics with 
corticoids than to withhold such therapy, so long 
as both patient and physician are acutely aware of 
two important facts: 

(1) Hormonal therapy is in no sense the final answer 
to the disease; 


(2) Such therapy carries with it the very real possibility 
of certain untoward side-effects. 


That we have chosen to use more intensive 
(suppressive) hormonal therapy than is advised by 
most workers, is probably attributable to the fact 
that we approached rheumatoid arthritis by way of 
a primary interest in the metabolic effects of hor- 
mones, instead of approaching the hormones by 
way of a primary interest in arthritis. 

The objective of all those who are concerned in 
treating arthritic patients is to “‘hold the line”’ as best 
we can until the final answers regarding cause and 
cure of the disease are found. Our definition of 
“holding the line’’ would be: 


(a) Prevention of further joint damage; 

(5) Restoration to a useful status; 

(c) Avoidance of therapy which superimposes serious 
iatrogenic pathology upon the original arthritis 


Those who continue to rely entirely upon rest, 
physiotherapy, and aspirin, avoiding hormonal 
therapy, do so because of their serious concern 
regarding the untoward effects of the latter. 

Most of those who use the lowest hormonal 
dosage compatible with a fair degree of comfort and 
decrease in joint inflammation, do so because of 





their concern about the short-term and long-term! 
untoward side-effects of a larger dosage. 

Those who use completely suppressive hormonal 
therapy, do so for the following reasons: 


(1) With proper attention to diet and other — 
measures, the occurrence of untoward side-effects will | 
probably be no greater than with the lower dosages 
required in analgesic hormonal therapy. 


(2) The net amount of hormones administered over 
a period of 2 or more years will probably be no greater 
than that used in the analgesic programme. 


(3) The net salvage of patients is significantly greater 
than can be achieved by the analgesic approach. 
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HORMONAL THERAPY IN RHEUMATOID ARTHRITIS 


More than 90 per cent. of the patients included 
in this report had “‘severe’’ arthritis, and there is 
not a “mild’’ case among them. Several of those 
who made a satisfactory response, had been con- 
sidered as failures in terms of response to ‘‘analgesic”’ 
hormonal therapy. Several of our rheumatologist 
friends have been disturbed, because so far we have 
been unable to discontinue therapy in any patient, 
but the severity of the disease in this series of 
patients may be the explanation. 


Summary 


Suppressive hormonal therapy in 54 patients with 
severe rheumatoid arthritis was carried out for 
4 years. On the basis of the experience gained it 
seems probable that: 

(1) The “‘net salvage rate’’ of such patients is 
higher than could be achieved by the use of analgesic 
hormonal therapy. 

(2) The total dosage of hormones over a period of 
2 or more years, and the incidence of complications, 
is probably no greater than that observed with the 
analgesic approach, assuming that meticulous 
attention is paid to diet and other adjuvant measures. 


REFERENCES 
Hench, P. S., Kendall, E. C., eam, C. H., and Polley, H. F. (1949). 
Proc. Mayo Clin., 24, 18 


Kinsell, L. W. , Partridge, oS Boling, i. — S., and Michaels, G. 
(1952). J. clin. Endocrinol., 12, 


311 


Thérapie hormonale répressive comparée a l’analgésique 
des rhumatisants arthritiques 


RESUME 


La thérapie hormonale répressive fut appliquée 
pendant 4 ans a 54 malades atteints d’arthrite rhumatis- 
male grave. Selon l’expérience gagnée, il semble pro- 
bable que: 

(1) Le “pourcentage net de sauvetage’’ de tels malades 
est supérieur 4 celui qu’on pourrait obtenir par le traite- 
ment hormonal analgesique. 

(2) La quantité totale d’>hormones administrée pendant 
deux ans ou plus, ainsi que la fréquence des réactions 
secondaires ne sont probablement pas plus grandes 
qu’avec la méthode analgésique, pourvu que le régime 
alimentaire et les mesures adjuvantes soient l’objet des 
soins méticuleux. 


Terapia hormonal supresora comparada con la analgésica 
en enfermos con artritis reumatoide 


SUMARIO 


Cincuenta y cuatro enfermos con artritis reumatoide 
fueron sometidos durante 4 afios a la terapia hormonal 
supresora. A base de la experiencia ganada parece 
probable que: 

(1) La “proporcién neta de salvamento” de tales 
enfermos es superior a la que se pudiera alcanzar por 
la terapia hormonal analgésica. 

(2) La cantidad total de hormonas administrada 
durante dos afios o mas, asi como la frecuencia de 
fendmenos secundarios no exceden probablementes las 
observadas con el empleo del sistema analgésico, provisto 
que se ponga atencién meticulosa en el régimen ali- 
menticio y las medidas coadyuvantes. 











PSYCHO-SOCIAL FACTORS IN REHABILITATION OF 
THE CHRONIC RHEUMATOID ARTHRITIC* 


BY 


EDWARD W. LOWMAN, SAUL MILLER, PHILIP R. LEE, HARRY STEIN 
REVA KING, and LILLIAN HEALD 


From the Departments of Physical Medicine and Rehabilitation, New York University-Bellevue Medical Centre 
and Goldwater Memorial Hospital, New York City 


(RECEIVED FOR PUBLICATION SEPTEMBER 6, 1954) 


For the past two years we have engaged in a 
research project devoted to the problems of rehabili- 
tation among chronically disabled rheumatoid 
arthritis patients. To be admitted to the study, 
patients had to be severely disabled, and their 
disease process had to be still in an active phase. 
Our objective was to determine the feasibility of a 
combined programme of hormone therapy and 
physical medicine rehabilitation procedures. Pre- 
vious papers (Rusk and Lowman, 1953; Lowman 
and Lee, 1953; Lowman, 1953) have reported the 
factors considered most important in establishing 
and attaining goals with such chronic arthritis 
patients; among these, the psycho-social aspects of 
the problem were prominent. 

Many writers support the hypothesis that the 
psychological status of the rheumatoid arthritic 
warrants consideration as specific to this disease. 
Some investigators have proposed that this “‘rheu- 
matoid personality”’ is a stigma which antecedes the 
disease and predisposes psychosomatically to its 
development as a clinical entity (Johnson and others, 
1947; Rome, 1949; Halliday, 1944; Ludwig, 1952, 
1954). We have looked out for any personality 
structure characteristic of arthritics and its influence 
on the possibilities of rehabilitation. We have also 
tried to distinguish the motivated from the non- 
motivated patient, since rehabilitation is a pro- 
tracted and expensive treatment. We have pre- 
viously reported the high incidence of passivity and 
dependence in the chronic rheumatoid group, and in 
analysing our patients from a psycho-social stand- 
point, we have looked for characteristics among the 
successful and unsuccessful groups of rehabilitees 
which could be used as yardsticks in selecting those 
patients for rehabilitation who will be most likely to 
derive benefit from the treatment. 


Method of Study 
In the first year of this study, 239 candidates for treat- 
ment were referred to us. From this large group, 37 
were selected for special analysis as they fulfilled the 
 * This study is being supported by a grant from the United States 


Public Health Service. 


Merck and Company have generously assisted by supplying 
Cortone. 
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criteria of being both severely disabled and stil! in the 
active phase of the disease. These 37 patients wer 
hospitalized and treated by a staff devoted full-time to the 
study, and the psycho-social data used was obtained 
during hospitalization. Initially, each patient was seep 
by both the psychologist and the social worker. During 
the social worker’s initial interview, a comprehensive 
history was obtained of psycho-social development from 
early childhood to the onset of the arthritis, and sub. 
sequent adjustments to the illness. The psychologist’ 
initial evaluation was based on such psychological tests 
as the Wechsler-Bellevue; on projective tests, including 
Thematic Apperception, Rorschach Ink Blot, and Figur 
Drawing; and on vocational tests, such as Kude 
Preference, Purdue Pegboard, and others as indicated. 

With this initial data, the social worker and the 
psychologist discussed the patient’s problems from 4 
psycho-social standpoint with the psychiatrist, and from 
this conference a plan for subsequent rehabilitation was 
formulated. The plan for treatment depended upon the 
patient’s capacity and desire for developing and utilizing 
insight, his quality of adjustment, and the nature of his 
environmental, social, and emotional problems. Thes: 
initial decisions were subject to review during hospitaliza- 
tion, and weekly staff meetings were held to co-ordinate 
reports on behaviour and progress. 


Social and Psychological Features of the Group 


Before taking the patients separately, it is impor- 
tant to consider the descriptive analysis of the larger 
patient population with which we have been dealing 
A detailed analysis was made for the first 29 patients 


Sex.—Thirteen were males and sixteen females. 
Mean Age.—47 years. 


Age at Onset of Arthritis——The mean was 36 years 
(ranging from under 20 to over 45). 


Marital Status.—Of the 29 patients, only ten were still 
married; this is less than would be expected for this age 
group and indicates the presence of problems of hetero- 
sexual adjustment. Almost 50 per cent. of the patients 
had restricted heterosexual relationships, and 
frequently fearful, and distrustful of persons of the 
opposite sex. One-third of the patients had _ never 
married, and for only one-third was the marriage per- 
manent. Although death was a rather frequent reason for 
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termination of marriage, this had occurred in all cases 
within a few years of marriage and was so early that 
remarriage might have been anticipated. Either overt or 
covert conflict in the marital relationship was extremely 
prevalent; at most, only three marriages seemed to 
involve no more than the reasonable amount of conflict. 
Two-thirds of the patients did not want children and 
among those who expressed a desire for children the 
expression was frequently marked with ambivalence with 
rarely & positive interest. 


Racial and Cultural Background.—Of the 29 patients, 
25 were white and 4 were Negroes. Only seven were of 
second generation or longer descent, the rest being either 
first generation Americans or foreign born, so that the 
group does not represent a normal population with 
respect to nationality. The significance of this can only 
be speculative, but some of their problems were related to 
difficulties in cultural adaptation. 


Religious Background.—The group was not typical of 
a normal population, two-thirds being Catholics. 
Irrespective of religious denomination, a rigid religious 
training seemed to be a significant factor, twelve of the 
29 patients (nine Catholics and three Protestants) having 
been brought up in homes with strict religious adherence. 


Economic Background.—This compared closely with 


' that of a normal population; the majority of the patients 


had accomplished only a poor or fair standard of living, 


} but this was due to the handicap of poor health and could 


D 


not be considered significant. Most of the patients had 
not qualified for any particular trade or profession, but 
one-half of them had relatively stable work histories. 
Family Background.—Here the most outstanding 
feature was the high incidence of changes in family 
structure. For only nine of the 29 patients did the family 


' structure remain stable throughout early childhood. 
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} closely with the general population. 


One-half of the patients were separated from at least one 
parent because of death or for some other reason before 
they were 7 years old, and most of them had to make 


' subsequent adjustments following the remarriage of 


parents, etc. The predominant influences on person- 
ality development had been negative. In 22 out of the 


+ 29 cases, the maternal attitude appeared to have been 


predominantly negative, and for 21 of the patients the 
paternal attitude was a negative one. Most frequently 
the mothers had been dominating and controlling, and 
the fathers passive, ineffectual, disinterested, and seldom 
available. 

The relationship of the patient with his siblings was 
often one of competition and jealousy, with associated 
feelings of inferiority characteristic of sibling rivalry 
(observed in thirteen out of 29 cases). Only three 
patients gave histories indicative of healthy relationships 
among siblings. 

Educational Background.—Here the patients compared 
Only six completed 
high school or higher education. The major reason for 
terminating schooling was lack of interest or effort in 
continuing schooling after starting employment. 

Among early childhood interests, physical activities 
Were predominant and were emphasized by twelve of the 
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29 patients. Success in competitive sports was described 
by several of the patients. 


Precipitating Factors of Disease.—The patients attri- 
buted their illness to a variety of causes, but most often 
related it to other health problems or to environmental 
factors, such as poor working conditions, over-exertion, 
accident, tight shoes, etc. Most patients did not spon- 
taneously refer to emotional traumata, but in discussing 
life histories a chronological relationship of such trau- 
mata was frequently noted. Among twelve of the 
patients, serious illness, death, or separation from an 
immediate family member occurred just before the onset 
of the disease. In five patients the arthritis followed 
childbirth or began concurrently with the responsibilities 
of child care, and in three others it developed at the time 
they became engaged or just after marriage. Several 
patients described conflicts with authority (employers, 
etc.) just before the onset of arthritis. Evaluation of the 
possible relationship between onset of disease and emo- 
tional trauma presents many difficulties. The patients 
frequently did not consider these experiences to be 
traumatic, but in their total histories their evaluation of 
emotional strains frequently indicated similar omissions, 
repressions, or confusion, so that no valid conclusions 
could be drawn regarding the chronological relationship 
between emotional stress and the onset of arthritis. 


Psycho-Social Consequences of Illness —The develop- 
ment of the arthritis in these patients caused changes in 
nearly every area of life, from employment to recreational 
activities; 21 of the 29 patients were employed at least 
part-time at the onset of the arthritis, and all these had 
been financially dependent for at least one year prior to 
admission to the research project. Increased social 
dependence most frequently was reported by patients in 
describing changes in their social situations. Only three 
patients reported an unaltered dependency status; these 
were patients who refused to ask for help from relatives, 
or who had no families to which to turn. 

The two other most common areas of change were 
in family roles and extra-curricular activities. The latter 
change might have been expected in higher incidence 
except that many of the patients had no outside interests 
forcurtailment. The shift in family role took the form of 
relinquishing of the care of children to relatives, moving 
the parents’ home, and in other social adjustments 
necessitated by the illness. 

In nearly every instance the illness functioned as a 
defence for the patient against his environment, by 
providing a punishment of self or family, a means of 
enforcing environmental control, or a means of estab- 
lishing or justifying dependence. For several patients 
the arthritis provided a satisfactory excuse for his with- 
drawal from the environment and an adequate rationaliza- 
tion for his feelings of inadequacy. The implications of 
these defences and the need for illness were manifold, and 
were of paramount influence in rehabilitation progress. 
For some patients their “‘ego strength” was sufficient to 
minimize their need for such a self-destructive defence, 
but for others the environment was too threatening to 
permit the surrender of illness. 
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Preliminary Results 

From the 29 hospitalized patients, six failures and 
six successful rehabilitees were selected. The data on 
these twelve patients were then analysed in greater 
detail in the hope of establishing common denomi- 
nators which might serve as positive and negative 
indicators (Tables I-III). By definition, the successful 
rehabilitee was one who was able to utilize his remain- 
ing physical resources to a reasonable degree. Con- 
versely, the failure was able to use few or none of his 
physical resources and made little or no attempt 
towards self care and independent living. With 
one exception, all these cases had been under 
observation for from 6 to 12 months. Patients not 
clearly classifiable as successful or unsuccessful were 
not included, but are now subjects for testing the 
hypotheses developed by this comparative analysis. 

The results are of necessity preliminary ones since 
this research project has now completed only two 
years of its projected 5-year course. 
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Summary and Conclusions 

On the basis of the psycho-social data so fa; 
accumulated, it may be said tentatively that the 
most successful chronic rheumatoid arthritic re. 
habilitee was a second-generation American, of poor 
socio-economic status, and of moderate religious 
practice. He was capable of handling heterosexya| 
conflicts, and of taking decisive action in terminating 
the relationship in situations of marital discord, 
He began work early without direct pressure and 
maintained a good work history. Economically, he 
attained a fair or reasonable standard of living, 
superior to that of his early family status, and main- 
tained his home independently with his spouse, 
Financially, he was independent for at least 5 years 
before the onset of his illness. The median length 
of illness and the median age at onset of illness were 
similar to those of the unsuccessful rehabilitee, but 
there was a greater variability in both duration of 
illness and age at onset among successful rehabilitees, 


TaBLe I 
SOCIAL BACKGROUND 





Life History 


Successful Unsuccessful 





Birthplace 


Early Family Background Socio-economic Status 


Religious Training 


2nd-generation American’ or 


more 


Ist-generation American or 


foreign-born 
“Poor” early background “Fair” or “good” 


Moderate religious practices Strict religious practices 





Age began “Dating”’ 
Nature of Marital Relationship 


Adult Social Adjustment 
(heterosexual adjustment) 


Age at Marriage 


Mid or late ’teens Early ‘teens or after age 20 
Marked marital conflict with 
inability to resolve or terminate 
unsatisfactory martiage 


No present marital conflict; 
either terminated unsatisfac- 
tory marriage or did not 
marry 





If married, marriage at reason- 


Marriage outside usual age range 
able age (19 to 25 yrs) 


—premature or delayed 


| 





First Employment 


Education and Work Adult Economic Achitvement 


Changes in Economic Situation 
from Early Childhood 


Began work in ‘teens; little Delayed employment (after age 
direct pressure to begin work 20) some with pressure against 
and no pressure against work- working, and others with great 
ing pressure to begin working 


Maintained “‘fair’’ or reasonable “Poor’”’ standard of living 
standard of living 


Attained status superior to early Remained the same or declined 
family economic status; no 


decline 





Financial Independence: (no 
essential difference in occupa- 
tion between groups) 


Situation before Illness Living Arrangements 


Patient’s Evaluation of Health 
before Onset (covering pre- 
vious 10-15 yrs) 








Financially independent for 5 
years before onset (except two 
who were under working age 
for part or all of 5 years before 
onset) 


Most wholly or partly financially 
dependent 


Maintaining home independent- 
ly or with spouse (two were 
20 years or younger at onset 
and were in parental home) 


| Half failed to establish indepen- 
| dence 


Most considered themselves 


“poor” or only “‘fair’’ 


Good physical condition and 
functioning well 
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The disability of the successful rehabilitee was 
generally less severe. His attitude towards his 
illness was one of acceptance of life within limitations 
but with maximum function and without undue 
conflict. His goal in rehabilitation, in contrast to 
the vague, confused, unrealistic aims of the un- 


successful candidate, was usually specific and 
realistic. His use of the psycho-social department 
in the hospital tended to be more for control of 
environment and development of insight. His 
hypochondria was of only moderate degree, and his 
passivity and acceptance was associated with fear 


TABLE II 


PSYCHOLOGICAL CHARACTERISTICS 





Psychology Successful 


Unsuccessful 





Verbal Intelligence Low-average (or better) 


Borderline 





Ego Strength 


More adequate 


Less adequate 





Emotions 


Control and/or repression of emotional reactions 


Uncontrolled emotional reactions; impulsivity 
and egocentricity 





Fantasies 


Control and/or repression of fantasies 


Fearful, uncontrolled fantasies 





Depression 
Control 


Desire and capacity for pleasurable experiences 
far outweighing depressive mood 


Depressed mood tends to obscure and displace 
pleasurable experiences, resulting in chronic 
depressive mood 





Orality Little evidence of oral concern 


Strong oral needs concerned with food and drink; 
chronic feelings of failure to achieve oral 
gratification 





Body image 


adequate size 


Relatively adequate body image; adequate differ- 
entiation of parts, presence of all extremities, 


Inadequate, distorted, bizarre body image; 
frequent lack of differentiation, missing parts 
of body, poor line 





TABLE III 
PROGRESS IN REHABILITATION 





Patient’s Reactions 


Successful Unsuccessful 





Non-specific, vague, confused or inconsistent aims 2 4 


Attitude to Rehabilitation 
(Aims) 


Specific, but not realistic 
Specific and realistic 
Nil 


2 


4 





Acceptance by adapting to life within limitations, but with 
maximum function and without undue conflict 

Acceptance of chronic invalidism as a way of life providing 
some satisfactions, no apparent conflict or need for change 


Attitude to Illness (including 
disfigurement) 


Resignation with little or no hope of improvement but some 
conflict over adopting chronic invalidism as a way of life 


Non-acceptance, marked depression, embarrassment by 


helplessness or disfigurement 


Non-acceptance, denial of reality, waiting on miracle, and 
determined to achieve complete recovery 





Aggressive and demanding, with no manifest conflicts 
Aggressive and demanding or assertive, with conscious conflict 


Attitude to Dependency 
needs for help, etc. 


as indicated by alternating periods of aggression, denial of 


Passive acceptance with no manifest conflict 
Passive acceptance, with some apparent conflict, fears, 


asking for help, etc. 








Resentment of interest and/or denial of any problems and/or 


fear of attempts at understanding 
No interest or passive acceptance 
Acceptance of control of environment (including help with 


Attitude to Use of Psycho- 
Social Service 
environmental problems) 


Acceptance of emotional support 
Acceptance of help in development of insight 


—e 


mwa 





Extensive emphasis on complaints 


Moderate 
Limited 
Undetermined 


Degree of Hypochondria 


— em WN 





Little or none 
Limited to fair 
Moderate to good 
Excellent 


Degree of Responsibility and 
Participation in Treatment 


| | we 
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and reluctance to ask help from others, whereas the 
unsuccessful rehabilitee was full of hypochondriacal 
complaints and was aggressive and demanding in his 
reaction to dependency. Psychologically, the suc- 
cessful patient was of low-average (or better) verbal 
intelligence with adequate “ego strength’; he 
showed control and/or repression of his emotional 
and imaginative experience, and his desire and 
capacity for pleasurable experiences outweighed his 
depressive moods. There was relatively little oral 
need, and an adequate body image, without dis- 
tortion or bizarre interpretation. 

The unsuccessful candidate showed the opposite 
of these psycho-social features to such an extent that 
we now feel the above to be possible criteria for 
assessing which chronic arthritics may be good risks 
for acceptance into the rehabilitation groups, and 
we have now decided to select on this basis. 
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Les facteurs psycho-sociaux dans la réhabilitation du 
rhumatisant arthritique chronique 


RESUME ET CONCLUSIONS 


En se basant sur les données psycho-sociales accumulées 
jusqu’a présent, on peut dire tentativement que le 
meilleur candidat a la réhabilitation parmi les rhumati- 
sants arthritiques chroniques est un Américain de 
deuxiéme génération, d’un milieu social et économique 
pauvre qui pratique sa réligion avec modération. II est 
capable de manier les conflits hétérosexuels et de prendre 
des mesures décisives dans les situations de désaccord 
matrimonial en terminant le rapport. Il a commencé a 
travailler de bonheur et son passé de travail est bon. 
Economiquement, il a atteint un niveau de vie bon ou 
raisonnable, supérieur a celui qu’il avait connu dans sa 
famille et il a maintenu son foyer indépendamment avec 
son épouse. Matériellement il était indépendant pendant 
5 ans au moins avant le début de sa maladie. La durée 
moyenne de la maladie et l’4ge moyen de son début sont 
similaires pour le candidat échoué, mais parmi les réussis 
la variabilité est plus grande aussi bien en ce qui concerne 
la durée que l’Age de début de la maladie. 

L’infirmité du candidat réussi était généralement moins 
sévére. Son attitude a l’égard de sa maladie était celle 
d’acceptation de la vie avec ses limitations mais avec un 
maximum de fonction et un minimum de conflit peu 
justifié. L’objet de sa réhabilitation, contrairement 
aux buts vagues, confus et irréels du candidat échoué, 
était généralement spécifique et réaliste. Il tendait a 
se servir du départment psycho-social de I’hépital piutét 
pour contréler le milieu ambiant et développer sa 
perspicacité. Son hypochondrie n’était que modérée et 
sa passivité et acceptation était associée 4 la peur et 
répugnance de demander sécours aux autres, tandis que 
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le candidat échoué ne cessait pas de se plaindre e} était 
agressif et exigeant dans sa réaction a la dépendance. 
Du point de vue psychologique, le malade réussi avait 
une intelligence verbale basse-moyenne (Ou mieux) avec 
la “force del’ego”’ suffisante; il contrdlait et/ou reprimait 
son expérience émotive et imaginative et son désir et sq 
capacité d’éprouver des expériences agréables |’empor- 
taient sur les tendences deépressives. Ses besoins 
buccaux étaient relativement petits, et son image corpore| 
adéquat, sans distorsion ni interprétation bizarre. 

Le candidat échoué montrait des traits psycho- 
sociaux contraires a tel point que maintenant nous 
croyons que les critéres ci-dessus peuvent servir pour 
déterminer lequel des arthritiques chroniques est un bon 
risque pour l’admettre au groupe de rehabilitation et 
nous venons de décider de nous baser la-dessus pour la 
sélection. 


Los factores sico-sociales en la rehabilitacién del enfermo 
con artritis reumatoide crénica 


SUMARIO Y CONCLUSIONES 

Basandose en los datos sico-sociales acumulados hasta 
ahora, se puede decir tentativamente que el mejor 
candidato a la rehabilitacidn entre los enfermos con 
artritis reumatoide crOnica es un americano de segunda 
generaciOn, de un medio social y econOmico pobre y 
moderadamente religioso. Sabe manejar los conflictos 
heterosexuales y en situaciones de desacuerdo matri- 
monial tomar acciOn decisiva rompiendo las relaciones. 
Empezo a trabajar temprano y tiene un buen pasado 
de trabajo. Econdémicamente alcanz6 un nivel de vida 
buen o razonable, superior al nivel temprano de su 
familia y mantuvo su hogar independientemente con su 
esposa. Materialmente, fué independiente durante cinco 
anos al menos antes del comienzo de su enfermedad. 
La duraciOn media de la enfermedad y la edad media 
de su comienzo aseméjanse a las del candidato fracasado, 
pero entre los venturosos hay mayor variabilidad tanto 
respecto a la duraciOn como a la edad de comienzo de la 
enfermedad. 

La incapacidad del candidato venturoso fué general- 
mente menos grave. Su actitud hacia su enfermedad 
fué Ja de acepcidn de la vida con sus limitaciones pero 
con un maximo de funcién y un minimo de conflicto 
indebido. El objeto de su rehabilitaci6n, contrariamente 
a los propositos vagos, confusos y poco reales del can- 
didato fracasado, fué generalmente especifico y realista. 
Tendi6 a servirse del departamento sico-social del 
hospital mas bien para controlar el medio ambiente y 
para desarrollar su percepcién. Su hipocondria fue 
moderada y su pasividad y acepcidén fueron asociadas 
con un temor y una repugnancia de pedir ayuda de los 
demas, mientras que el candidato fracasado no acabo 
de quejarse y fué agresivo y exigente en su reacciOn a la 
dependencia. Sicolégicamente, el venturoso tuvo una 
inteligencia verbal baja-media (0 mejor) con la “‘fuerza 
del ego” suficiente; supo controlar y/o reprimir su 
experiencia emotiva e imaginativa y su deseo y su 
capacidad de experiencias agradables prepondero sobre 
sus tendencias depresivas. Su necesidad oral fue 
relativamente poca, su imagen del cuerpo adecuado, sin 
perversion o interpretacién grotesca. 

El candidato fracasado mostraba rasgos sico-sociales 
opuestos a tal punto que ahora pensamos que los criterios 
enumerados pueden servir para determinar cual de |os 
artriticos crOnicos presenta un buen riesgo para su 
admisi6n al grupo de rehabilitacidn y ahora hemos 
decidido de basarnos en ello para la selecciOn. 
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METABOLIC EFFECT OF PHENYLBUTAZONE IN 
GOUTY AND NON-GOUTY ARTHRITIS*+ 


BY 


FE. R. HUFFMAN, G. M. WILSON, C. J. SMYTH, and R. HILL 


From the Departments of Medicine and Biochemistry, University of Colorado, 
and the Veterans Administration Hospital, Denver, Colorado 


(RECEIVED FOR PUBLICATION SEPTEMBER 6, 1954) 


Phenylbutazone (“Butazolidin’’) is an effective . 


therapeutic agent in acute gouty arthritis (Kuzell 
and co-workers, 1952, 1954; Kidd, Boyce, and 
Freyberg, 1952, 1953; Stephens, Yeoman, Holbrook, 
Hill, and Goodin; 1952; Steinbrocker, Berkowitz, 
Ehrlich, Elkind, and Carp, 1952; Engleman, Krupp, 
Forsham, Griffin, Johnson, Green, and Goldfien, 
1953). It is a synthetic pyrazol derivative, with the 
chemical designation 3,5-dioxo-1,2-diphenyl-4-n- 
butylpyrazolidine. In this clinic, 21 patients with 
29 acute episodes of gouty arthritis have been 
treated with oral doses of 100 or 200 mg. phenyl- 
butazone 4-hrly. In every instance all joint dis- 
comfort was controlled within 24 to 48 hrs and most 
of the attacks were aborted in 8 to 12 hrs. 
Although phenylbutazone has been shown to be an 
effective therapeutic agent in gouty arthritis, and its 
effectiveness has been associated with a fall in the 
serum level of urate, there has been disagreement 
regarding the explanation for this phenomenon. 
Kuzell and others (1952, 1954) and Kidd and others 
(1953) have reported that the drug has no effect on 
the excretion of urate. Johnson and others (1954) 
studied two patients under therapy for periods of 
4 days and noted a fall in the serum urate concen- 
tration with a reduction in the urine urate. Mason 
(1954) reported that phenylbutazone had a uricosuric 
effect in three out of four cases of gout and in one 
subject with Paget’s disease of the bone. In our 
experience, phenylbutazone causes an increase in 
urate excretion. The observations which form the 
basis for this report are in agreement with those of 
Yii, Sirota, and Gutman (1953), who demonstrated 
a definite increase in the renal clearance of urate in 
gouty subjects during short-term infusion experi- 


these studies were aided by grants from the Rocky Mountain 
Chapter of the Arthritis and Rheumatism Foundation and the Geigy 
Pharmaceuticals, Inc., New York, New York. Based in part on 
a thesis submitted by Dr. G. M. Wilson, Jr., to the Faculty of the 
Graduate School of the University of Colorado in partial fulfilment 
or the degree of Master of Science in Medicine. 

+ Based on material presented in a discussion at the annual meeting 
of the American Rheumatism Association, June, 1954. See p. 366. 


ments as 
excretion 
butazone. 

It has been noted that in gouty patients the 
elevated plasma urate level generally falls to normal 
or almost normal shortly after the administration of 
phenylbutazone. Kidd and others (1952) deter- 
mined the change in the plasma urate values in 
fifteen patients with gout and found the average 
decrease to be 3:5 mg. per cent.; in thirteen non- 
gouty patients who had been receiving phenyl- 
butazone, the average decrease was 1-2 mg. per 
cent. The mechanism of this decrease was not 
established. Kuzell and others (1952, 1954) state 
that, although the uric acid values in the serum 
promptly fell after the use of phenylbutazone, there 
was no consistent increase in the urinary excretion 
coincident with decrease in serum uric acid. Kidd 
and others (1952), in a study of nine patients with 
uncontrolled diets, observed no significant increase 
in output of urinary urate, they suggested that the 
decrease in plasma concentration of uric acid may 
not be due to a uricosuric action of this drug. In 
preliminary studies reported from this laboratory 
(Smyth, 1953; Huffman and others, 1953) results 
were obtained contrary to these observations. 


well as an increased 24-hr urinary urate 
administration of phenyl- 


after oral 


Methods 


It was the purpose of this study to obtain information 
on the effect of phenylbutazone on the serum urate levels 
and the 24-hr excretion of urinary urate. The uricosuric 
effect of different serum levels of this drug administered 
orally was determined. 

Daily serum and urinary uric acid levels were deter- 
mined according to the method reported by Forsham and 
others (1948). Aliquots of the 24-hr urine were extracted 
with ethyl ether before the urate determinations were 
made. Completeness of collection of 24-hr urine speci- 
mens was checked with creatinine determinations. All 
of the patients were on a constant low purine diet con- 
taining 50 g. protein. Serial phenylbutazone blood level 
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determinations were done, using the method of Burns and 
others (1953). The daily dose schedule was either 
400, 600, 800, or 1,200 mg. per 24 hrs in divided dosage. 
Clearance studies, using simultaneous endogenous 
creatinine and urate determinations, were done on three 
gouty and five non-gouty subjects. Collection periods 
were of 20 minutes duration with bladder wash-outs. 
Creatinine determinations were made by the method of 
Bonsnes and Taussky (1945). 


Results 

Serum and Urinary Uric Acid Changes.—The effect 
of 8 days of oral administration of phenylbutazone 
on the serum urate and 24-hr urinary urate excretion 
in both gouty and non-gouty arthritics is shown in 
Table I. It is noteworthy that the serum urate 
decreased after therapy in all instances. The mean 
fall in the serum urate of the gouty patients was 
3-6 mg. per cent. (44 per cent. of the mean control 
value), while the non-gouty patients had a mean fall 
in the serum urate of 2-4 mg. per cent. (42 per cent. 
of the mean control value). The average fall in the 
serum urate for doses of 600, 800, and 1,200 mg. 
per 24 hrs was 2-4, 3-8, and 3-2 mg. per cent. 
respectively. The average serum phenylbutazone 
levels for doses 600 and 800 mg. per 24 hrs were 
14-3 and 15-4 mg. per cent. respectively. Serum 
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drug levels were obtained only in two of the seven 
patients receiving the 1,200-mg. dosage. 

The patients with gout showed a peak 24-hr 
increase in urinary urate excretion averaging 350 mg., 
while the non-gouty patients had a peak increase of 
211 mg. The maximum rise in the urine urate in 
sixteen out of nineteen instances occurred before 
the serum urate reached its lowest level. One 
patient (Case 9) is of interest; while his serum uric 
acid fell slightly during therapy, the urinary excretion 
of uric acid showed no rise, in fact it decreased, 
This patient had marked hypertensive cardiovascular 
renal changes and while under study developed 
considerable oedema and other manifestations of 
fluid retention. Only one 24-hr urine urate in all 
the other gouty patients failed to exceed the control 
value. 

The mean value of urinary urate excretion was 
determined in ten instances in seven gouty patients, 
and in nine instances in seven non-gouty patients 
(Table I). The gouty subjects showed a significant 
increase in urate excretion. This data was subjected 
to analysis by the t-test and found to be significant 
at less than the 2 per cent. level. The mean increase 
in the 24-hr urine urate excretion during the period 
of phenylbutazone administration was 204 mg. per 
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EFFECT OF DAILY ADMINISTRATION OF PHENYLBUTAZONE ON SERUM AND URINARY URIC ACID 
































| Phenylbutazone Serum Uric Acid Urinary Uric Acid 
Diagnosis | Case No. Dose per Maximum After After Mean 
24 hrs | Serum Level Control Therapy Control | Therapy Excretion 
(mg.) (mg./ml.) (mg./ml.) (mg./ml.)t (mg./24 hrs) (mg./24 hrs)t (mg./24 hrs) 
1 400 12-0 10-4 7-2 (8)t 348 590 (6)t 
2 600 14-5 7-0 2-8 (9) 334 792 (6) = 
3 600 14-0 7:9 6-6 (5) 197 495 (4) 
2 800 15-2 7:5 3-1 (7) 450 752 (6) 657 
a 800 14-8 7-1 4-1 (8) 432 643 (2) 510 
Gouty 5 800 15-7 7-8 3-8 (6) * * 
6 800 14-2 9-5 3-8 * | 354 807 * 
7 1,200 8-2 4:4(7) 303 879 (5) 617 
2 ,200 7:3 3-2 (5) 507 896 (2) 877 
1 1,200 7:9 4-5 (7) 349 728 (2) 639 
8 1,200 7:8 2-9 (9) 542 1,179 (4) 823 
9 1,200 10-1 9-5 (7) 425 324 (1) 292 
10 400 9-0 5-6 4:3 (7) 650 | 891 (9) ae 
11 600 14-2 7-6 6-0(8) 780 | 859 (7) 20 
12 600 16-1 4:7 2-8(8) | 453 596 (5) 528 
13 600 11-3 5-3 3-2 (7) 340 704 (4) 545 
Non- 14 600 15-6 7:1 3-6 (8) 760 1,069 (1) 817 
Gouty | _ 
15 800 15-9 6:2 2-8 (7) | 571 876 (5) 692 
10 800 | 16:9 5-4 3-0 (8) 650 864 (4) 768 
12 1,200 20-2 4-7 1-9 (6) 453 604 (11) 546 7 
| 16 1,200 17-6 | 2°6 1-8 (9) 573 667 (2) 562 
i 











* Interval studies not done. 


t+ Values represent lowest level of serum urate and highest level of urine urate obtained. 


t Number in parenthesis represents the day of therapy the maximum value was obtained. 
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cent., an increase of 53 per cent. over control values. 
In these studies, nine out of ten patients showed a 


positive increase. Case 9, who developed fluid 
retention, had a mean decrease of 133 mg. per 
24 hrs. 

The mean change in the 24-hr urinary urate 
excretion in the non-gouty subjects was less marked 
and not significant when analysed by the same 
statistical method. The mean increase for the nine 
studies in the non-gouty subjects during the period 
of phenylbutazone administration was 69 mg., an 
increase of 12 per cent. over the mean control value. 
The positive change over control values expressed in 
percentage variation was 3 to 60 in seven out of 
nine instances. Cases 11 and 16, having a mean 
excretion less than the control, developed objective 
manifestations of fluid retention. Case 10 had a 
mean excretion increase of 3 per cent. while receiving 
400 mg. phenylbutazone daily with a resulting serum 
phenylbutazone level of 9 mg. per cent. 

The response of Case 2 (a patient with gout) to 
a daily dose of 800 mg. phenylbutazone is illustrated 
in Fig. 1. The serum uric acid values were between 
7:2 and 8-0 mg. per cent. during the three coatrol 
days. There was a progressive and stepwise fall of 
the serum urate, beginning after the first day of 
therapy and reaching the maximum decrease after 
the sixth day. The urinary excretion of uric acid 
increased in a corresponding stepwise fashion and 
reached a maximum on the sixth day of study. 
It will be noted that in this particular study the 
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during the first 6 days of treatment and then levelled 
off at approximately 15 mg. per cent. The maximum 
effect upon the serum level corresponds closely to 
the maximum blood level of the drug. The average 
total fall in serum urate to 4-6 mg. per cent. was 
reached by the eighth day. The response in this 
case is typical of the changes observed in both the 
gouty and non-gouty patients. 

Fig. 2 shows a similar study in a non-gouty 
arthritic (Case 10) receiving 800 mg. phenylbutazone 
daily. Although the magnitude of the changes is 
not as great as in the patients with gout, the pattern 
is the same. The serum phenylbutazone level 
reached a plateau on the fifth day, at which time the 
serum uric acid level reached the lowest level and 
remained relatively constant for the duration of 
therapy. Urinary uric acid excretion reached its 
peak on the fourth day of therapy. 


Urate Clearance. The effect of oral phenyl- 
butazone on the renal clearance of urate was studied 
in three gouty and five non-gouty subjects (Table II, 
overleaf). 

Simultaneous endogenous creatinine and urate 
clearances were determined before treatment and 
repeated after 8 days of therapy. Preliminary 
studies demonstrated that further significant change 
in the serum or urinary uric acid seldom occurred 
after 8 days of oral administration of the drug. The 
gouty patients had a mean control urate clearance 
(Cur) of 4-8 ml./min. which under therapy increased 
























































































































































phenylbutazone blood level increased gradually to 13-3 ml./min. (increase of 177-9 per cent.). The 
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Fig. 1.—Effect of 800 mg. oral phenylbutazone daily on serum and Fig. 2.—Effect of 800 mg. oral phenylbutazone daily on serum and 


urinary uric acid levels in a subject with gout (Case 2). 


urinary uric acid levels in a non-gouty subject (Case 10). 
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TasBLe II 


EFFECT OF EIGHT DAYS’ ADMINISTRATION OF PHENYLBUTAZONE ON 
SERUM URATE AND RENAL CLEARANCE OF URATE 
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Diag- | Case | 20-min. | | 
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./24 hr) | Phenyl- Cur 
Cer | Cur | pat (mg./ | 4 Cer Cur 
one (ml./min.) | (ml./min.)| Go —_ ame) Gah eatin.) | Quid. nin.) = 
| (mg. %) 
1 7-0 120-0 | 7:8 | 3-6 123-3 Sl as 
0 4m 7:2 | 118-9 | 71 | 0-062 600 | 14-4 3-4 120-1 22-5 0-183 
| 3 7-2 | 117-9 730 COI 3°-5 | 118-2 21-7 
_ 5:3 | 105-5 | 9-2 4:7 92-4 10-2 — 
& eae 5-3 | 98-8 | 7:8 0-083 600 75 4:8 92:2 9-3 0-108 
.. 5-2 97-6 | 8-0 4:8 95-4 10-8 
1 4:7 91-7 — | « 
| 2 5-0 107-1 | 8-9 0-081 400 7:9 4:6 96-3 15-7 0-147 
3 5-1 108-5 5 4:7 93-7 14: 
Non- 1 4-7 111-4 11-4 y 
Gouty 10 2 600 10-2 4:3 113-2 13-6 0-111 
3 4:5 107-6 11-8 
1 4-1 105-8 — i | 
2 800 12-8 4: 111-6 18-9 0-186 
3 4:1 92:1 18-1 
1 7-0 90:8 4-7 4:7 4606 137 | 
12 2 6-8 90-0 4-9 0-052 800 15-5 4-6 100-2 14-5 0-152 
3 6:8 91:0 | 46 4:6 95-3 15-8 
1 6-4 89-5 6-9 4:5 85-2 38 | 
15 2 6-0 100-0 8-0 0-079 800 10-8 3-9 87-9 17-8 0-196 
3 6-5 100-7 7:9 3-9 82-3 18-6 
1 10-3 77-2 2-7 7-2 63 6-8 
2 10-3 70-7 2-3 0-033 400 12-0 71 58 7:2 0-114 
3 10-5 84-4 2-7 7-2 56 6-1 
| 1 Sa a , ae 
1 6-6 64-9 12-4 
2 600 16-0 6-0 62-7 12-9 0-197 
3 6-0 55-0 10-8 
Gouty ee as : 
1 7:8 99-2 8-6 5-0 111-1 12-6 
(17 2 8-0 95-1 7-9 0-082 400 8-9 3-0 112-1 12-7 0-109 
3 8-3 96-1 7-5 3-0 118-7 12-3 
1 71 83-8 3-8 2-8 90:7 | 47 | 
2 2 7-0 82-0 4-2 0-049 600 14:5 2-9 87-4 22-6 0-272 
3 7-0 77-4 4-0 2:8 15-4 19-0 
























non-gouty patients had a mean control urate clear- 
ance of 7-2 ml./min. which increased under therapy 
to 15-5 ml./min. (an increase of 115-2 per cent.). 

The creatinine clearance under therapy decreased 
in both groups; falling from 85-1 to 76-7 ml./min. in 
the gouty subjects and from 102-5 to 100-5 ml./min. 
in the non-gouty. All subjects, both gouty and non- 
gouty, had an increase in the Clearance Urate : 
Clearance Creatinine ratio (Cur: Ccr). In gouty 
subjects the mean Cur: Ccr rose from 0-049 to 
0-173 (increase of 257-1 per cent.). In the non- 
gouty subjects the ratio rose from 0-071 to 0-156 
(increase of 115-0 per cent.). In the gouty subjects, 
the mean percentile change ranged from 33 to 
497-7; in the non-gouty from 30-1 to 198-0. 

The subjects with the lower serum phenylbutazone 
levels demonstrated less change in the Cur : Ccr 
ratios. For example, the increase in Cur : Ccr for 
the three subjects with phenylbutazone levels below 


10 mg. per cent. was 48-21 per cent. above the mean 
control; patients with levels above 10 mg. per cent. 
showed an increase of 346-24 per cent. The mean 
change in the serum urate with drug levels above 
10 mg. per cent. was 38-5 per cent., and below 
10 mg. per cent. the change was 20-9 per cent. 


Phenylbutazone Serum Determinations.—Serum 
phenylbutazone levels were obtained after 8 days of 
oral therapy in 73 instances. Previous studies 
(Figs 1 and 2) in this laboratory and elsewhere 
(Brock, 1953) have shown that by the eighth day on 
any given dosage, the serum phenylbutazone has 
reached a constant level which is unaltered by further 
administration of the same dosage of the drug. 
It is apparent from Fig. 3 that increasing dosages 
up to 600 mg./24 hrs result in a steep rise in the 
corresponding serum levels. Increasing daily dosages 
above 600 mg. produced a less marked rise in the 
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Fig. 3.—Serum phenylbutazone levels after 8 days’ oral adminis- 

tration of phenylbutazone. 


serum phenylbutazone level. For example, it will 
be noted that the difference in the average serum 
phenylbutazone level of patients receiving 200 mg. 
and 600 mg. orally per day was 7-2 mg. per cent., 
while the difference in average serum levels of 
patients receiving 600 and 1,000 mg. per day of the 
drug was only 2:5 mg. per cent. 

All but three of thirteen patients receiving 600 mg. 
and all the patients receiving 800 mg. or above daily 
had serum levels above 10 mg. per cent. Figs 
1 and 2 demonstrate the rate of increase of serum 
phenylbutazone when a patient is started on a daily 
oral intake of 800 mg. The pattern of response is 
similar for all dosages, but the rate of increase 
varies for different dosages. All of five patients 
receiving dosages of 800 mg. daily or above had 
serum levels in excess of 10 mg. per cent. by the 
third day. On the contrary, in four patients receiv- 
ing 600 mg. daily, a 10 mg. per cent. level was not 
reached until the 6th day. The serum response to 
any given daily oral intake of phenylbutazone varied 
considerably. The range of variation for all doses 
averaged 6 mg. percent. After cessation of therapy 
there was a gradual decline in the serum level over 
a 7- to 14-day period. 


Discussion 


The observations reported in this paper would add 
phenylbutazone to the list of substances which alter 
the urate tubular transport mechanism. The 







increased excretion of urate is contrary to the reports 
of others (Kuzell and others, 1952, 1954; Kidd, 
Boyce, and Freyberg, 1953; Johnson and others, 
1954; Mason, 1954) and in accord with the work 
of Yii, Sirota, and Gutman (1953). The studies 
herein presented have demonstrated in both gouty 
and non-gouty arthritics a consistent fall in the serum 
uric acid, an increased clearance of uric acid, and 
in the gouty subjects a significant increase in 24-hr 
urate excretion. The mean 24-hr urinary urate 
excretion for the non-gouty subjects, while not 
statistically significant, did rise in seven out of nine 
instances. In both groups, all subjects except 
Case 9 had single 24-hr urinary excretions of urate 
which exceeded the control value, and preceded 
(in sixteen out of nineteen instances) the maximum 
fall in the serum urate. 

It is evident from this data that the alteration in 
renal function is one of the major mechanisms 
responsible for the decrease in the serum urate in 
gouty subjects. The fact that in one gouty and two 
non-gouty subjects the serum urate level fell while 
the mean 24-hr urate excretion did not rise, indicates 
that other mechanisms are at work in decreasing the 
serum urate level during phenylbutazone therapy. 
Indeed, Delfel and Griffin (1953), studying the 
effect of phenylbutazone on rat liver homogenate, 
reported that the drug apparently decreased the 
catabolism of nucleic acid. Further, it has been 
shown that phenylbutazone increases the blood 
volume (Wilkinson and Brown, 1953; Brodie and 
others, 1954), thus causing a decrease due to dilution 
of the serum urate. It is to be noted that all three 
of the subjects in whom the serum urate fell without 
a corresponding increase in the urinary urate 
developed oedema and other manifestations of fluid 
retention. Fluid retention would appear to explain 
some of reported observations of the effect of 
phenylbutazone on serum urate. Johnson and 
others (1954) studied two patients who were given 
1,000 mg. of the drug daily, and manifested con- 
siderable suppression of all the urinary constituents 
studied: 24-hr volume, creatinine, urate, sodium, 
and 17-hydroxy-corticoids. The diversity of sub- 
stances affected suggests that a general mechanism, 
such as fluid retention, is responsible for the serum 
urate change. Mason (1954) noted that, where 
water retention did not supervene, a marked urico- 
suric action was effected by the drug. He con- 
cluded that phenylbutazone had a slight uricosuric 
effect and also a salt-and-water retaining effect. 
Kuzell and others (1952, 1954) put forth no urate 
excretion data to substantiate their claim that the 
serum urate falls without a corresponding increase 
in the urine urate. Kidd, Boyce, and Freyberg (1952, 
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1953) present little data to support their conclusion 
that urate excretion is not affected by phenyl- 
butazone. The determinations of urate excretion 
were not consecutive, and would seem insufficient 
for this type of study. 

Phenylbutazone caused an increased clearance of 
serum urate in both gouty and non-gouty subjects. 
The data presented here supports the conclusion of 
Yii, Sirota, and Gutman (1953) that serum phenyl- 
butazone levels above 10 mg. per cent. are necessary 
to produce a significant increase in the clearance of 
urate. They noted in short-term infusion experi- 
ments that serum phenylbutazone levels below 
10 mg. per cent. did not significantly increase urate 
clearance. The subjects in this study with serum 
phenylbutazone levels below 10 mg. per cent. had 
an increase in the Cur: Ccr ratio of 48 per cent., 
compared with 345 per cent. in those with drug 
levels above 10 mg. per cent. 

While serum levels of phenylbutazone above 
10 mg. per cent. are necessary to obtain a marked 
increase in the clearance of urate, it would appear 
that this drug may be useful as a uricosuric agent. 
A daily intake of 600 mg. or more is necessary to 
bring about a serum phenylbutazone level of 10 mg. 
per cent. or above. Since in our experience the 
incidence of toxicity of patients receiving oral 
phenylbutazone on dosages above 600 mg. per cent. 
is greatly increased, this limits the clinical use of this 
drug as a long-term uricosuric agent. 

The majority of acute attacks of gout can be 
aborted within 8 to 12 hrs on dosages of either 
100 or 200 mg. every 4 hrs. It is apparent that this 
particular therapeutic effect is not dependent upon 
any change in renal function, since the serum 
phenylbutazone response to orally administered 
doses of this magnitude seldom results in a serum 
level high enough to cause a uricosuric effect. 


Summary 

(1) Phenylbutazone is an effective therapeutic 
agent in acute attacks of gout. 

(2) Orally administered phenylbutazone is a 
uricosuric agent. 

(3) The fall in the serum uric acid induced by 
phenylbutazone in the gouty subject corresponds to 
the increased urinary uric acid excretion. 

(4) Three patients in this study demonstrated a 
fall in serum urate with a decreased mean 24-hr 
urate excretion. These patients manifested marked 
fluid retention, and this appears to be a factor in the 
lowering of serum urate concentration. 

(5) The uricosuric effect can be clearly demon- 
strated at serum phenylbutazone levels above 10 mg. 
per cent. 
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(6) Dosages above 600 mg./24 hrs are necessary 
to obtain a consistent uricosuric effect. 

(7) Acute attacks of gout are aborted at serum 
levels insufficient to cause a uricosuric effect. 

(8) On a regular daily oral dose, serum pheny). 
butazone levels reach a plateau between the sixth 
and eighth day of therapy and remain relatively 
constant thereafter. 


The phenylbutazone used in these studies was supplied 
by the Geigy Pharmaceuticals Inc., of New York. 
through the courtesy of Dr. Albert Hemming to whom we 
express Our appreciation. The authors gratefully 
acknowledge the co-operation given this project by the 
nursing and dietetic departments of the Veterans Adminis. 
tration Hospital, Denver, Colorado. 
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Effet métabolique de la phénylbutazone dans |’arthrite 
goutteuse et non-goutteuse 
RESUME 

(1) La phénylbutazone est un agent thérapeutique 
efficace contre l’attaque aigué de goutte. 

(2) Administrée par voie buccale, la phénylbutazone 
est un agent uricosurique. 

(3) La chute de l’acide urique dans le sérum, produite 
par la phénylbutazone chez les goutteux, correspond a 
son excrétion urinaire augmentée. 

(4) Trois malades dans cette série manifestérent une 
chute sanguine des urates accompagnée de leur baisse 
excrétoire moyenne par 24 heures. Chez tous les malades 
on observa une retention aqueuse marquée, ce qui semble 
jouer un rdéle dans la baisse de la concentration sanguine 
des urates. 

(5) L’effet uricosurique est nettement demontrable aux 
taux sériques de la phénylbutazone au-dessus de 10 mg. 
pour cent. 
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(6) Des doses supérieures 4 600 mg. par 24 heures 
sont nécessaires pour obtenir un effet uricosurique 
décisif. 

(7) Des attaques aigus de goutte sont avortés a des 
taux sériques trop bas pour causer un effet uricosurique. 

(8) La phénylbutazone, prise réguli¢rement par voie 
buccale, atteint entre le sixiéme et le huitiéme jour un 
taux sérique qui demeure a peu prés constant. 


Efecto metabdlico de la fenilbutazona en la artritis 
gotosa y otra 
SUMARIO 

(1) La fenilbutazona es un agente terapéutico eficaz 
en el ataque agudo de gota. 

(2) Por via oral, la fenilbutazona es un agente urico- 
slirico. 

(3) La baja del acido urico en el suero, producida por 
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la fenilbutazona en los gotosos, corresponde a su 
excreciOn urinaria aumentada. 

(4) En tres enfermos de este grupo hubo una baja 
sanguinea de uratos acompafiada de la reduccién de la 
excrecion media por 24 horas. Todos los enfermos 
acusaron una retencién hidrica marcada, lo que parece 
jugar un papel en la baja de la concentracién sérica de 
uratos. 

(5) El efecto uricosurico es claramente demostrable 
con concentraciones sanguineas de fenilbutazona de 
mas de 10 mg. por ciento. 

(6) Para obtener un efecto uricosurico decisivo se 
necesitan doses superiores a 600 mg. por 24 horas. 

(7) Ataques agudos de gota se ven abortados con 
concentraciones sanguineas insuficientes para causar 
un efecto uricosurico. 

(8) Con tomas diarias por via oral, la fenilbutazona 
alcanza entre el sexto y el octavo dia un nivel sanguineo 
determinado que se mantiene relativamente fijo. 








RHEUMATIC FEVER AS A COLLAGEN DISEASE* 


BY 


D. A. LONG 


From the National Institute for Medical Research, London 
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Rheumatic fever is typical of the collagen diseases 
in that lesions of mesenchyme, heart, blood vessels, 
joints, and serous membranes are frequently asso- 
ciated with hyperglobulinaemia, lymphadenopathy, 
and splenomegaly. Not only is the disease typical 
but it occurs more frequently and, being a pre- 
pubertal disease, is less complex than most of the 
diseases of the group. There are, therefore, several 
clues to its aetiology. These clues provide evidence 
by analogy as to the nature of collagen diseases in 
general. 


Haemolytic Streptococci—Group A _ haemolytic 
streptococci are the most important factor in the 
pathogenesis of rheumatic fever. There is no simple 
bacteria-host relationship that can be defined in 
terms of Koch’s postulates. It is the host, not the 
streptococcus, that decides the issue, for few 
patients with haemolytic streptococcal infection 
develop the disease. The syndrome occurs when 
recurrent attacks of haemolytic streptococcal tonsil- 
litis have led to marked localization of the infection, 
a high level of antibodies, and frequently minimal 
constitutional disturbance until the development of 
rheumatic fever. The disease is part of what Rantz 
and others (1946) have termed ‘‘the post-strepto- 
coccal state’’. This state is always associated with 
hypersensitivity (of the tuberculin type) to strepto- 
coccal allergens; in the guinea-pig, at least, cells 
damaged by a specific streptococcal toxin are more 
susceptible to bacterial allergens than cells not so 
damaged, and this may in part explain the particular 
role of the streptococcus (Grey and Long, 1954). 
But the full rheumatic syndrome does not necessarily 
occur in all patients exhibiting sensitivity to strepto- 
coccal allergens. 


Nutritional Factors 


Essential Aminoacids.—It has been suggested that, 
of the many agents that influence susceptibility 





* Read at the Third International Congress of Internal Medicine 
in Stockholm on September 16, 1954. 


(Waksman, 1949), nutritional and hormonal factors 
are the most important (Long, 1954), and that, ip 
particular, a deficiency in essential sulphur contain. 
ing aminoacids is in part responsible for increased 
susceptibility to the disease. In support of this 
hypothesis is the fact that essential aminoacids 
cannot be stored and therefore a deficiency is readily 
induced. Rheumatic fever is less common in the 
protein-eating farming states than in the cotton and 
tobacco states of America (Peete, 1944). Egg con- 
sumption is lower in children who develop rheumatic 
fever than in those who do not (Wallis, 1954), 
Powdered egg yolk prevented recurrence of rhev- 
matic fever in underprivileged children in spite of 
recurrent attacks of haemolytic streptococcal infec- 
tion (Coburn. and Moore, 1943). It is noteworthy 
that hyperglobulinaemia and multiple small areas of 
cardiac necrosis have been described in conditions 
attributed to a deficiency of animal protein (Davies, 
1952), and that of all sources of protein, egg protein 
has the highest biological value (Block and Mitchell, 
1946). Gamma globulin can be synthesized extra- 
hepatically even when a deficiency of essential 
aminoacids has impaired hepatic synthesis of 
albumin. Whipple and others (1942) showed that 
although the body cannot store protein, there are 
large reserves in tissues which can be withdrawn 
without impairing vital function. Plasma proteins 
are readily replaced from tissues; conversely, plasma 
proteins injected intravenously can supply all the 
protein requirements of the body, suggesting that 
plasma protein can be readily incorporated into 
tissues. Neuberger and his colleagues (Harkness and 
others, 1954) have shown in the rat that protein 
electrophoretically indistinguishable from plasma 
protein is present, probably extra-cellularly, in large 
amounts in close association with the collagenous 
protein of connective tissue. It has been suggested 
that in the collagen diseases in general, and rheumatic 
fever in particular, connective tissue provides 
protein and globulin for the general metabolic pool 
(Long, 1954), this loss being associated with charac- 
teristic degenerative changes in mesenchyme. 
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RHEUMATIC FEVER AS A COLLAGEN DISEASE 


Humphrey and McFarlane (1954) have recently 
shown that gamma globulin provides aminoacids for 
incorporation into liver cells. It is possible that 
under conditions of protein deficiency hyper- 
globulinaemia represents a compensatory pheno- 
menon to increase the supply of aminoacids to the 
liver. 


Ascorbic Acid.—Large amounts of ascorbic acid 
are needed to saturate and to maintain saturation in 
patients with rheumatic fever, with rheumatoid 
arthritis, and with active tuberculosis. It is possible 
that such patients oxidize ascorbic acid more readily 
than other patients and that this hypothesis might, 
through the intermediary glutathione, be linked with 
adeficiency of sulphur-containing aminoacids (Long, 
1954). 


Hormonal Factors 


Of the various hormones, insulin and cortisone 
provide the most important clues. 


Insulin —Rheumatic fever seldom occurs in 
diabetics (Barach, 1926; Joslin, 1937); the develop- 
ment of diabetes in rheumatic patients reduces the 
incidence of heart damage (Joslin, 1937). Con- 
versely, patients with rheumatic fever show ‘‘func- 
tional hyperinsulinism’’ (Steincrohn, 1938; 
Abrahamson, 1944). The symptoms of rheumatoid 
arthritis are relieved during the compensatory phase 
that succeeds insulin hypoglycaemia (Kersley and 
others, 1951). Two further facts are noteworthy: 
insulin and glutathione are closely related (Houssay, 
1950), and the islets of Langerhans alone among the 
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endocrine glands obtain their nerve supply from the 
parasympathetic. 


Cortisone.—This relieves the symptoms of rheu- 
matic fever and of many of the collagen diseases. 
The nerve supply of the adrenal cortex is from the 
sympathetic. Cortisone antagonizes many of the 
actions of insulin. It transfers aminoacids from 
carcase to liver, a phenomenon frequently associated 
with a reversion of hyperglobulinaemia to normal 
levels. It is possible that by this means cortisone 
makes good a deficiency in the liver of essential 
aminoacids and so removes the stimulus that induces 
hyperglobulinaemia. Again, the biological activity 
of cortisone is closely linked with the metabolism of 
glutathione (Long, 1954). 


Conclusions 


Rheumatic fever occurs in patients with marked 
hypersensitivity (of the tuberculin type) to strepto- 
coccal allergens. Eggs, and probably biologically 
valuable protein, decrease susceptibility to the 
disease. Hyperinsulinism increases, and hypo- 
insulinism decreases, susceptibility. Cortisone de- 
creases susceptibility. Ascorbic acid requirements 
are increased. The common factor relating hyper- 
sensitivity to these nutritional and hormonal agents 
is the metabolism of sulphur-containing aminoacids 
and of glutathione. 

These ideas have been criticized for being too 
complex. ‘‘The best hypotheses are the simplest. 
All current theories about the aetiology of rheumatic 
fever are complicated, and none more so than that 
recently suggested by Long”’ (Annotation, 1954). Of 
course, of any two hypotheses, either of which will 


TABLE 


ANALOGY BETWEEN RHEUMATIC FEVER IN MAN AND THE B.C.G.-INFECTED GUINEA-PIG* 
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* For detailed argument see Long (1954). 
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explain all the facts, the simpler is to be preferred. 
But what simple hypothesis will unite bacterial, 
allergic, nutritional, and hormonal hypotheses, or 
explain the analogy between the tuberculin sensitive 
guinea-pig and rheumatic fever? (Table). By con- 
sidering a single facet of the problem and ignoring 
the rest, a simple hypothesis can be produced, but 
this is at the cost of seeking simplicity where none 
exists. 

Rheumatic fever, though complex, is the collagen 
disease of which we know most; I have selected clues 
which can be followed and which may lead to a fuller 
understanding of the group as a whole. 
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Rhumatisme articulaire aigu comme maladie collagéne 


RESUME 

Le rhumatisme articulaire aigu survient chez de 
personnes douces d’une hypersensibilité marquée (type 
de tuberculine) aux allergénes streptococciques. De 
oeufs et probablement des protéines biologiquemen; 
utiles réduisent la susceptibilité 4 cette maladie. Dp. 
méme I’hypoinsulinisme la réduit tandis que I’hyper. 
insulinisme l’accentue. La cortisone réduit la sys. 
ceptibilité. La demande d’acide ascorbique se trouve 
augmentée. Comme facteur commun entre I’hyper. 
sensibilité et les agents nutritifs et hormonaux mer. 
tionnés on trouve le métabolisme des aminoacides 
contenant du soufre et celui du glutathione. 

Le rhumatisme articulaire aigu, bien que complexe. 
est une des maladies collagénes que nous connaisson; 
mieux; j’ai indiqué les pistes a suivre pouvant mener 
au meilleur entendement de I’entier groupe morbide. 


Reumatismo poliarticular agudo como enfermedad colagena 


SUMARIO 

El reumatismo poliarticular agudo ocurre en personas 
con hipersensibilidad marcada (tipo de tuberculina) a los 
alérgenos estreptocdccicos. Huevos y probablemente 
proteinas bioldgicamente utiles reducen la _ suscep. 
tibilidad a esta enfermedad. Asimismo el hipoinsulin- 
ismo la reduce mientras que el hiperinsulinismo |a 
aumenta. La cortisona reduce la susceptibilidad. La 
demanda de acido ascérbico se ve aumentada. Como 
factor comun entre la hipersensibilidad y los agentes 
nutritivos y hormonales mencionados encuéntrase él 
metabolismo de los aminoacidos que contienen azufre y 
la glutation. ‘ 

El reumatismo poliarticular agudo, aunque complejo, 
es la enfermedad colagena que conocemos mejor; he 
indicado aqui pistas que pueden llevar a la mejor com- 
prensiOn del grupo morbido entero. 
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BONE MARROW IN RHEUMATOID ARTHRITIS 
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Various results have been reported from the study 
of the bone marrow in patients with rheumatoid 
arthritis. These include “hypocellularity’’ (Merlo 
and Tortori Donati, 1945), “general granulocytic 
hyperplasia’” (Lucchesi, Lucchesi, and da Silva, 
1946), reticulo-endothelial hyperactivity (Marmont, 
1948), and a slight increase of metamyelocytes and 
decrease in the formation of buds of megacaryocytes 
(Jeffrey, 1952). The last, which also occurs in 
thrombocytopenic idiopathic purpura, could 
presumably be taken asan evidence of a slight degree 
of hypersplenism in patients with rheumatoid 
arthritis (Curtis and Pollard, 1940). This hypo- 
thesis seems to be substantiated by the fact that in 
some cases with leukopenia in the peripheral blood, 
the bone marrow was hyperplastic, which suggests 
a possible inhibitor factor. It is interesting to note 
that some published reports mention good results 
obtained in patients with rheumatoid arthritis 
following splenectomy (Bach and Jacobs, 1951). 

In ten non-selected cases of rheumatoid arthritis, 
Hayhoe and Smith (1951) found 1-8 to 6-3 per cent. 
(normal 2 per cent.) of plasma cells by bone marrow 
biopsy, and a significant and constant increase in 


' serum globulin, but it did not seem that either 
| plasmocytosis or hyperglobulinaemia were due to 


the activity of the disease, as no parallelism was 
Observed between them. This opinion was not 
shared by Jasinski and Staehelin (1951), who 


» reported normal plasma cell counts in patients with 
_ the disease. 


A study of 32 children with Still’s disease, in its 
various stages, showed general bone marrow hyper- 
plasia, especially affecting the granulocytic cells, 
which, in 29 cases, made up 60 per cent. or more 
of the total count. A shift to the left of the granulo- 
cytes was observed with pro-myelocyte rates of 


| 20 and 30 per cent. myelocytes of the total bone 


marrow cells (Schlesinger and Cathie, 1951). An 
increase in the immature elements was reported 


from other series as well as the presence of a great 
number of megacaryocytes. 

Curtis and Pollard (1940) reported a relative 
decrease in immature erythroblastic cells in half of 
sixteen cases in which the peripheral red blood count 
revealed the presence of anaemia; this finding sug- 
gested the hypothesis of a disturbed formation of 
normoblasts as an explanation for the anaemia of 
rheumatoid arthritis. 

The study of the bone marrow in 21 cases of 
rheumatoid arthritis by Marmont (1948) showed the 
presence of megaloblastic forms, hyperactivity of 
reticulum elements, and transition cells from 
primitive reticular cells and basophil erythroblasts. 
A decrease of haemocytoblasts, plasmo-cellular 
hyperplasia (Marmont, 1948), and eosinophilia was 
observed to occur simultaneously with the change 
found in the peripheral blood count (Volpicelli, 
1951). 


Present Investigations 


We have recently had the opportunity of studying 
the bone marrow in twenty patients with rheumatoid 
arthritis. 

The material analysed was obtained by biopsy- 
punction, by aspiration of sternal bone marrow, 
and the preparations were coloured by the panoptic 
method of Pappenheim. In ten cases (1 to 10) 
600 cells were counted, in three cases (11, 12, and 13) 
400 cells, in two (14 and 15) 300 cells, and in the rest 
(16 to 20) only 200. 

The twenty patients were classified according to 
the stage of the disease:* 


I. Initial, two cases; 

II. Moderately advanced, eleven cases; 
Ill. Advanced, seven cases; 
IV. Terminal, none. 





* Steinbrocker and others (1949). 
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Results 
The results are presented in Table I. 


Eosinophilia.—This was observed in seven cases 
(2, 6, 7, 13, 15, 16, 19; 35 per cent.). Comparing the 
bone marrow eosinophilia with that observed in 
peripheral blood counts (Table II), we observed 
similar counts in four cases. In another case the 
peripheral blood eosinophil count was normal. 
In the remaining two such a comparison was not 


possible. 
TABLE II 


COMPARISON OF BONE MARROW AND 
PERIPHERAL BLOOD EOSINOPHILIA 








| Relative Bone Marrow Relative Peripheral 
Case Nos. Eosinophilia Eosinophilia 
2 6:6 9 
6 5°6 6 
7 14-7 6 
13 17 — 
15 13-5 — 
16 | 8 a 
19 | 24 22 








Plasma Cells.—The plasma cell counts were above 
normal in only five cases (1, 7, 11, 14, 18; 25 per 
cent.). The increase varied between 3 and 5-3 
(Table I). The distribution of the plasmocytosis of 
the bone marrow, according to the stage of the 
disease was: 

I. two cases; 

II. two cases; 
III. three cases; 
IV. none. 


We investigated the possibility of correlating bone 
marrow plasmocytosis with the blood protein 


N normal 


changes determined by the flocculation tests 
(cephalin-cholesterol, colloidal red, Gross-Jacobson, 
and cadmium sulphate). We selected a group of 
five “‘control’’ patients with rheumatoid arthritis at 
the same stage, in whom the bone marrow was 
normal, and compared the results of the flocculation 
tests with the five which showed plasmocytosis. 
Table III shows that the flocculation tests were 
generally positive whether or not there was plasmo- 
cytosis. Therefore we can conclude, allowing for 
objections due to the small number of cases studied, 
that there is no apparent correlation between bone 
marrow plasmocytosis and blood protein alterations 
measured by flocculation tests. 


TABLE III 


COMPARISON OF FLOCCULATION TEST IN PATIENTS 
WITH PLASMOCYTOSIS AND CONTROLS 





Five Rheuma- Five Rheuma- 
toid Patients toid Patients 
with Bone- with Normal 

Flocculation Tests marrow Plasmocytes in the 


Plasmocytosis Bone Marrow 


7 \111/14/18'F|G HJ 











1 
Cephalin Cholesterol 141313 om 3|2 3 3 
Colloidal Red 31/4/3/—|4/3/3/0 
Gross-Jacobson a --| 1);0)0;—/—!|2/3); 0) 2 
Cadmium Sulphate .. wee eee oe ee ee ae oe 
Evolutive Stage of the Disease| I | 11 11 | M1) 11, 1 | M1 Tl 
i 
Leuco-Erythroblastic Ratio.—This relation was 


normal in ten cases, depressed in five, and raised 
in five. 


L.E. Cells.—The type of lesion found in patients 
with rheumatoid arthritis as well as its generalized 
distribution suggest that this condition should be 
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mee! 
AB 
F BONE MARROW BIOPSY 
) 10 11 | 12 | 13 4 | 45 16 17 18 19 20 
9 ——$_—— | Normal 
— I n | nn | I Il It il II Ill Ill II Range 
—— §- _ — | 0-205 an 0-5 1-0 — 0-3 1-0 son N 0-1-0+3 
0-2 0-6 5:0 | 0-705 0-5 1-0 1-0 - -- 1-0 -— N 1-2-2-5 
26 0:6 2:5 0-705 0:5 1:0 | 0-5 1-0 1-0 0:6 1-0 N 2-3-5 
1-8 9-6 2-5 6-000 12-0 12-0 10-0 5-0 11-5 1-0 6-0 N 11-17 
26-6 11-3 8-5 15-000 14-0 10-0 14-5 13-5 20-0 29-1 9-0 N 8-5-12 
16:8 24-0 12-5 15-500 16-5 16-0 | 12-5 17-5 16-5 16-6 19-5 N 8-18 
11-2 20-0 25-0 19-205 15-5 22-0 8-0 26-5 5-0 17-3 21-5 N 22-31 
11-0 0-6 2-5 fs ia -~ | oi nt ah — a 2-4-4:7 
0:6 i — 2-500 4-0 — 3-5 1-0 0-5 a 4-0 N 1-5-2-5 
ies — 0-705 —_ — | §§ 1-0 om 1:6 1-0 N 1-2 
1-6 3-5 11-500 13-0 4:5 8-5 6-0 4:5 - 19-0 N 0-5-4-7 
1-0 — ~ 0-000 i io |; — — — _ -- N | — 
0-3 1-0 0-205 0-5 1:0 | 0-5 0-5 sss om — N 0-2 
0-2 4:6 5-5 1-500 0-5 —_- |; — 1-0 — 1-3 1:5 N 2-7-2 
I 1-0 1-5 0-500 — —_ | — 0-5 — 0-3 —_ N 0-5-6-6 
di oats ~— —_ — FT ie 0-5 ins 1-6 1-0 N 0-5-3 
1-0 3 1-000 1-5 45 | 1-0 1-0 ae 5-3 0:5 N 0-5-2 
sas 2:5 poss ~ 05 | 1-5 ae 1-0 0-3 0-5 N | O1 
0-2 0-6 1:5 0-705 | — — | 20 — 1-3 0:3 0:6 N | 2-5-4:2 
4:2 3:6 9-0 9-500 8-5 13-0 14-0 8-0 29-5 3-6 3°5 N | 9-2-14-2 
21-6 13-3 2-5 13-250 13-0 12-5 15-0 16-0 9-5 9-6 10-5 N | 8-5-1 
0-2 N Ss 0-205 | 0-5 0-5 1-0 0-5 0:5 0-6 0:5 N 10-03-0-4 
an 5:10 53:1 3:1 | 36:1 | 2-6:1 2:1 3:1 15:1 | 46:1 5:3:1 — |2:1-4:1 
ae § = present. 
tests I included in the group of collagen diseases; the main cyted nuclear material would be formed by desoxy- 
obese ‘link between these conditions is the histo-patho- ribonucleic acid, partially depolymerized, possibly 
pup of ' logical lesion, with all the restrictions inherent in with a glycoprotein or mucoprotein substratum. 
ritis such a broad concept. It is believed that the L.E. cell is specific for lupus 
o on In one form of collagenosis, lupus erythematosus (Haserick and Sundberg, 1948; Morton, 1947), 
shation disseminatus, a special type of cell described as the notwithstanding the fact that it has been described 
tosis, “LE.” cell (Hargraves, 1949) was initially found in _ in patients with multiple myeloma and other diseases 
. wae the bone marrow and later in the peripheral blood (Berman, Axelrod, Goodman, and McClaughry, 
nomi, (Haserick and Sundberg, 1948; Haserick, 1950; 1950). The reported analysis of the bone marrow of 
ng for Haserick and Bortz, 1949; Morton, 1947; Sundberg patients with rheumatoid arthritis, dermatomyositis, 
died and Lick, 1949). The L.E. cell is an adult neutrophil, scleroderma, or active rheumatic fever showed 
. haee }with one phagocyte vacuole, which contains an negative results (Lee, Michael, and Vural, 1951). 
rations amorphous homogeneous basophil mass, and stains Because of the increase in the gamma-globulin 
purple by the method of Wright, and deep purple by fraction found in our patients with rheumatoid 
the method of May-Grunwald-Giemsa. The neutro- arthritis, and the presence of L.E. cell in other 
) phil nucleus is compressed in the periphery of the conditions, and because we also observed in two of 
IENTS i cell and has a half-moon or bi-polar shape with two _ our patients the “‘butterfly’’ cutaneous face lesions 
) masses in the opposite extremities. Thecolouration so common in patients with lupus erythematosus 
euma- ; by thymo-nucleic acid with Feulgen’s reactive shows disseminatus, we decided to investigate the presence 
a the nuclear origin of the inclusion. It is believed of L.E. cells in a group of fifteen patients. 
ormal ge & . 
es inthe F that it is formed by the phagocytosis of free nuclear The method employed was that of Hamburger 
we" | material or by the autolysis of one or more neutro- (1950)* with slight modifications: 
Bed 6: ' phil nuclei (Monteiro Marinho and others, 1952). Withdrawal of 5 ml. venous blood in oxalated recipi- 
2 ; © Some authors believe that the immunological _ ents, centrifugation, and separation from plasma. After 
2 1 [— phenomena represented by the formation of the punction the collected bone marrow was placed in 
2! BLE. cell is correlated to the increase of gamma contact with plasma and stored at 37°C. The examina- 
11 1 ff globulin (Haserick, 1950) or one of its fractions, tion was done after 1, 2, and 3 hrs’ incubation. 
——— | the so-called L.E. fraction. Other studies, however, We selected representative cases of various stages 
. was J) have shown that the fraction in question was an of the disease: three in Stage I, three in Stage II, four 
raised fy immunological one, differing from gamma globulin jn Stage III and one in Stage IV. The test was 
» (Haserick and Lewis, 1950). negative in all these fifteen patients, and also in 
tients © Histo-chemical techniques suggest the possibility another fifteen patients in various stages. 
alized : that L.E. cells probably Oregeaane from the depoly- . * We are indebted to Dr. Paul Wishart for his help in the use of 
Id be : merization of nucleic acid (Gueft, 1950); the phago- —Hamburger’s technique. 
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Summary 


The study of the bone marrow in twenty patients 
with rheumatoid arthritis revealed eosinophilia in 
seven cases, four of which presented concomitant 
eosinophilia in the peripheral blood. In five cases 
(20 per cent.) plasmocytosis was found; a com- 
parison of bone marrow plasmocytosis with protein 
imbalance revealed by flocculation tests, showed no 
correlation between them. The leuco-erythroblastic 
ratio was normal in ten cases, depressed in five, and 
raised in five. L.E. cells were not found in fifteen 
patients who were investigated. 
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Moelle osseuse dans |’arthrite rhumatismale 
Rapport sur vingt cas, y compris la recherche des 
cellules L.E. 

RESUME 

L’étude de la moelle osseuse de vingt malades atteints 
d’arthrite rhumatismale révéla une éosinophilie dans sep; 
cas, dont quatre présentérent une ¢éosinophilie cop. 
comitante dans le sang périphérique. Dans cing cas 
(20 pour cent) on trouva de la plasmocytose; une com- 
paraison de la plasmocytose de la moelle osseuse avec |e 
déséquilibre protidique, trouvé par la réaction de 
floculation, ne montra aucun rapport entre ces deux 
phénoménes. Le rapport leuco-érythroblastique fut 
normal dans dix cas, diminué dans cing et augmenté 
dans cing cas. On ne trouva pas de cellules L.E. chez 
les quinze malades étudiés de ce point de vue. 


La médula 6sea en la artritis reumatoide 
Informe sobre veinte casos, con investigacién de la 
presencia de las células L.E. 


SUMARIO 

El estudio de la médula Osea en veinte enfermos con 
artritis reumatoide revel6 una eosinofilia en siete casos, 
cuatro de los cuales presentaron una eosinofilia con- 
comitante en la sangre periférica. En cinco casos 
(20 por ciento) se encontré una plasmocitosis; la com- 
paraciOn de la plasmocitosis medular con el desequi- 
librio protidico, revelado por la reaccién de floculacion, 
no mostro relaciOn alguna entre éstos. La raz6n leuco- 
eritroblastica fué normal en diez casos, disminuida en 
cinco y aumentada en cinco. No encontraronse células 
L.E. en los quince enfermos investigados. 
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MUSCLE SPASM AS A CAUSE OF SOMATIC PAIN* 


BY 


DERYCK TAVERNER 


Department of Medicine, University of Leeds 


(RECEIVED FOR PUBLICATION JULY 19, 1954) 


Pains which seem predominantly to affect the 
muscles are extremely common and many hypotheses 
regarding their genesis have been developed, but 
most of them have lost support in time. The 
concept of “‘fibrositis’”’, so popular 20 years ago, is 
now almost universally suspect, and few would 
claim that any sound basis for it has been discovered. 

But the destruction of a hypothesis, such as 
“fibrositis’’, does not eradicate the condition it was 
designed to explain. As has often been pointed out 
in discussion: “‘the pain is very real’. Other theories 
are still current and should undergo the same critical 
treatment as did “‘fibrositis”. For example, it is 
frequently suggested that muscle spasm is the cause 
of pain in a variety of disorders ranging from pro- 
lapsed intervertebral disk (Rose, 1954) to psycho- 
neurosis (Holmes and Wolff, 1952). 

It is such common knowledge that a sustained 
muscular contraction can be painful that it is not 
surprising that an involuntary muscular contraction 
—a muscle spasm—should be invoked as a cause of 
pain in disease. Indeed, this idea has led to the 
therapeutic use of muscle relaxants, such as d-tubo- 
curarine (Schlesinger, 1946) and myanesin (Schlesin- 
ger, Drew, and Wood, 1948), but the results have not 
been very impressive. 

It is important to examine the evidence on which 
the concept of muscular spasm as a common cause 
of pain is based. There is, of course, the clinical 
Observation that some painful muscles are both 
tender and firm to the touch. Such observations 


| may well be misleading and there have been many 


attempts to prove the existence of the postulated 
muscular spasm by instrumental methods. 

Of these, electrical devices, as in electromyo- 
graphy, have been chiefly used, and one of the most 
frequently quoted contributions is that of Elliott 
(19442). Elliott examined the electrical activity in 


) muscles of fourteen patients who were later proved 
Surgically to be suffering from prolapsed inter- 
; Vertebral disks. 


* Poper read at a meeting of the Heberden Society, May, 1954. i 


He inserted needle electrodes and 
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in eight patients with muscular tenderness he found 
increased irritability of the tender muscles, i.e. needle 
movement produced more spontaneous electrical 
activity than in controls. In some of these tender 
muscles he also found a continuous discharge of one 
or more action potentials in ‘otherwise relaxed 
muscles’. His records show, and he describes, 
single motor unit action potentials firing at rates of 
8-12/sec. Spontaneous fluctuation of this activity 
was noted, i.e. a motor unit close to the electrode 
would disappear while more distant ones would 
continue. This spontaneous activity was shown 
to be localized to the tender areas by means of double 
channel recording, and it was found to disappear 
after infiltration with procaine. In discussing his 
findings, Elliott (1944b) refers to these electrical 
changes as muscular spasm, and suggests that this 
may cause pain in one of two ways: either because 
unphysiological muscular contraction, as in cramp, 
is painful, or because muscles contracting under 
ischaemic conditions become painful. 

Other workers have investigated this problem in 
similar ways, but have usually obtained inconclusive 
results. For example, Holmes and Wolff (1952) 
found that psychoneurotic patients with backache 
showed generalized muscular hyperactivity during 
simple movements of one limb or during interviews 
provocative of conflict and hostility. This muscular 
activity did not invariably cause pain and the 
authors noted that similar amounts of vigorous 
muscular activity in exercise were normally well 
tolerated and painfree. 

Before considering this evidence it is necessary to 
describe briefly the principles upon which electro- 
myography is based (Weddell, Feinstein, and Pattle, 
1944; Bauwens, 1948). The simplest muscle twitch 
is due to the contraction of a single motor unit. 
Increasing work results from firstly a faster rate of 
firing of the individual motor units, and secondly the 
recruitment of more motor units. A motor unit 
consists of one anterior horn cell, its motor nerve 
fibre and the hundred or more muscle fibres which it 
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The fibres of the individual motor unit 


supplies. 
are dispersed to some extent and do not form a 


compact anatomical structure. When the anterior 
horn cell fires, its dependent muscle fibres contract 
more or less simultaneously. If a needle electrode 
is placed close to the motor unit, the resulting 
electrical activity can be recorded with suitable 
electronic equipment. The action potential of a 
single motor unit has an amplitude of 1-2 millivolts 
and a duration of 5-10 milliseconds. All innervated 
contraction of skeletal muscle is accompanied by 
electrical activity which can be easily detected. 

In a fully relaxed normal muscle there is complete 
electrical silence (Fig. 1). Slight voluntary con- 
traction produces one or more motor unit action 
potentials firing at rates of 5-10/sec. As the activity 
increases, the rate of firing goes up to 40-50/sec. and 
more and more motor units are recruited until a 
maximal voluntary contraction results in an inter- 
ference pattern of superimposed action potentials. 

In practice certain difficulties may arise. The 
equipment used in electromyography is rather awe- 
inspiring, and few people relish the insertion of a 
large needle without an anaesthetic. Apprehension 
leads to muscular contraction, and one of the minor 


> 
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problems of electromyography is to produce the 
complete relaxation necessary to achieve the elec. 
trical silence mentioned. Patients who have suffered 
from severe pain, as in sciatica, for some time, find 
it hard to relax satisfactorily, and anyone with a 
tender muscle is likely to react to the intrusion of 
a needle by involuntary muscular contraction. It js 
clear, therefore, that the discovery of single motor 
units firing spontaneously does not prove that there 
has been pre-existing spontaneous muscular activity, 
In addition, we now know that irritation of nerve 
roots, e.g. by prolapsed intervertebral disks, may 
sometimes produce spontaneous action potentials 
(Richardson, 1951). Such activity often presents in 
the form of groups of repetitive action potentials 
with a characteristic electromyographic pattern, 
These bursts are often, but not necessarily, found in 
tender or painful muscles and they may be observed 
clinically as fasciculations. There can be little doubt 
that both the pain and the electrical activity are 
secondary to the nerve root irritation. 
Spontaneous electrical activity is a common 
electromyographic finding and is seldom associated 
with pain. Activity very similar in appearance to 
that illustrated by Elliott is a characteristic feature 
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electrical activity of muscle. A. Resting muscle. 








1.—Needle electrode recordings from a normal tibialis anticus muscle. 
B. Slight voluntary contraction. 


Upper beams—10 msec. time marker. Lower beams 


C. Full voluntary contraction. 
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Fig. 2.—A. Simultaneous needle electrode recordings of spontaneous electrical activity from right frontalis muscle (upper beam) and right 
orbicularis oris muscle (lower beam) of a patient with painless facial twitching at 6 weeks’ duration. 
B. Needle electrode recording (lower beam) of spontaneous electrical activity in extensor communis digitorum muscle of a patient suffering 
from dystrophia myotonica. 


of the usually painless condition, amyotrophic painful cramp is characterized by sustained electrical 


Fig. 2A shows a double-channel recording from the Denny-Brown, and Pearson, 1953), a frequency 
facial muscles of a patient with persistent but pain- never achieved in the most intense voluntary con- 
less facial twitching of 6 weeks’ duration. In the traction. Fig. 3A shows the typical appearance of 
painless condition of dystrophia myotonica, spon- high frequency activity recorded from the external 
taneous electrical activity of a much more striking oblique muscle of a patient suffering from repeated 
order is constantly seen (Fig. 2B). It is true, as painful muscle cramps. Fig. 3B shows a recording 
Elliott remarks, that muscle cramp is painful, but from another patient with intense muscular spasm 
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Fig. 3.—A. Needle electrode recording from external oblique muscle during a painful muscle cramp. 
B. Needle electrode recording from right deltoid muscle during a painless involuntary muscle contraction or spasm. 
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(involuntary contraction) of his deltoid muscle. This 
was quite painless and it is noteworthy that the 
pattern is typical of a maximal voluntary contraction, 
but there is no sign of the high frequency activity 
seen in the muscle cramp. 

In my own experience of electromyography in 
other painful conditions I have never seen spontane- 
Ous activity suggestive of cramp or, in the relaxed 
subject, of a degree which appeared likely to cause 
pain. Ihave, however, noted that in acute lumbago 
there is an abnormal degree of electrical activity in 
the erector spinae muscles whenever the patient 
makes the slightest attempt to change his position. 
When fully relaxed in the prone position the muscles 
become silent although the pain usually persists. 
This abnormal reactivity of the lumbar muscles is 
probably protective. 

Yet there is no doubt that muscles do become 
painful after activity. The following experiment 
seems to exclude spasm as a cause of such muscle 
pain, but does raise other possibilities. The subject 





was a young lady who can induce typical “‘fibrositic”’ 
pain in the middle third of the upper border of the 
right trapezius muscle by knitting for about an hour. 
The pain leads to nausea, forces her to stop work, 
and is associated with marked, localized tenderness. 
The pain disappears in a few hours or can be 
immediately abolished by the injection of | per cent. 
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procaine. This is a common site for such pain anj 
it may occur, for example, after motoring. 

The subject had noticed that her pain did no 
develop if she knitted with her right elbow sup. 
ported, thus slightly reducing the activity in the righ 
trapezius muscle, or when knitting with the righ 
arm slightly abducted, which increases the trapeziy; 
activity. Fig. 4 shows records from two needle 
inserted into similar areas of the two trapezii while 
knitting normally (Fig. 44), which caused pain, and 
while knitting with the arm abducted (Fig. 4p) 
which did not. 

Fig. 5 shows the electrical silence in the two 
muscles at rest, (A) before knitting, and (Bs) afte; 
knitting when the pain was severe. 

It is evident that there is no sign of musculai 
spasm under the conditions of this experiment. It js 
also of interest that increasing the activity of the right 
trapezius muscle actually prevented the onset o/ 
pain. When the subject is knitting normally, the 
electrical activity in the two trapezii is the same, 
yet pain only occurs on the right side. This girl has 
a slightly “dropped” right shoulder, and this is 
corrected by supporting the right elbow, which als 
prevents the development of the pain. It seems 
possible that the initial length of the contracting 
muscle may be a factor, but further study is needed 

There is little reliable evidence in support of the 






A 


Knitting normally 


F B 
Knitting with 
right arm abducted 


Fig. 4.—Simultaneous needle electrode recordings from symmetrical situations in the trapezii of a normal subject during knitting with righ! 
arm in normal position (A) and abducted (B). 
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Before knitting 


B 
After knitting 


Pl el PD ld Pe cad ad el dl ad ed eed 


Fig. 5.—Similar needle positions to Fig. 4 to show electrical silence before knitting (A) and after knitting (B) when severe ‘“‘fibrositic’” pain 
had been induced on the right side. 


theory that muscle spasm is the direct cause of 
somatic pain, in most cases at any rate. Tired 


muscles are painful, and in this sense pain in certain 
psychoneurotics may perhaps result from unneces- 


sary or exaggerated muscular activity. In_ this 
connexion it may be of importance that tiredness and 
exhaustion are very common symptoms in these 
patients. 

Summary 


(1) The evidence supporting the concept of muscle 
spasm as a common cause of skeletal pain is reviewed. 

(2) Similar sustained electrical activity is found in 
many painless conditions. 

(3) The characteristic high frequency activity of 
painful muscular cramp is contrasted with the 
relative or complete electrical silence of the skeletal 
muscles in most somatic pains. 

(4) An experiment is described in which “‘fibro- 
sitic’ pain was induced without any electrical 
evidence of muscular spasm. 
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Spasme musculaire comme cause de douleur somatique 
RESUME 

(1) On passe en revue la conception du spasme 
musculaire comme cause de la douleur organique. 

(2) On trouve une activité électrique soutenue similaire 
dans beaucoup d’affections indolores. 

(3) On oppose l’activité caractéristique de haute 
fréquence de la crampe musculaire douloureuse au 
silence électrique relatif ou complet des muscles striés 
dans la plupart des douleurs organiques. 

(4) On décrit une expérience dans laquelle on avait 
provoqué une douleur de ‘“‘fibrosite’ sans aucune 
manifestation électrique de spasme musculaire. 


Espasmo muscular como causa de dolor somatico 
SUMARIO 

(1) Se pasa en revista el concepto del espasmo muscular 
como causa de dolor organico. 

(2) Actividad eléctrica sostenida similar fué encon- 
trada en muchas afecciones sin dolor. 

(3) Se contrasta la actividad caracteristica de alta 
frecuencia del calambre muscular doloroso con el 
silencio eléctrico relativo 0 completo de los musculos 
estriados en la mayoria de los dolores somaticos. 

(4) Se describe un experimento en que un dolor 
“*fibrositico” fué provocado sin manifestacién eléctrica 
alguna de espasmo muscular. 











CORRELATION OF THE ERYTHROCYTE 


SEDIMENTATION RATE AND GOLD COMPLICATIONS 
IN RHEUMATOID ARTHRITIS 


BY 


LENNART KALLIOMAKI 
Medical Clinic of the University, Turku, Finland 


(RECEIVED FOR PUBLICATION JULY 5, 1954) 


Certain observations have been reported according 
to which complications in association with gold 
therapy in rheumatoid arthritis would seem to be 
inversely proportional to the erythrocyte sedimen- 
tation rate (Goldie, 1939; Ellman and others, 1940; 
Lawrence, 1953). This has been explained on the 
basis that a high E.S.R. is generally seen in the active 
exudative stage of the disease, and that the gold, 
which has become bound to the globulins, is then 
able to penetrate through the damaged capillaries 
into the diseased tissue. Consequently the gold 
concentration in the skin, bone marrow, and other 
tissues is unable to attain the same levels as when the 
E.S.R. is low and the disease is in a less active stage. 

Since this point is an important one in clinical 
practice, I have observed the possible correlation of 
gold complications and E.S.R. in patients receiving 
continuous gold therapy at the Turku Polyclinic for 
Rheumatic Diseases. 


Material 
The series comprised 173 patients. The gold* was 
administered once weekly during 10-12 weeks and the 
50-mg. limit was not exceeded. When a total dosage 
of 500 mg. had been reached, further administration was 
in the form of a so-called maintenance dosage of 50 mg. 
once a month. 


Results 


The Table shows the correlation between the 
incidence of gold complications and the erythrocyte 
sedimentation rate. In those cases in which there 
were no complications of this kind, the lowest 
E.S.R. during gold therapy was noted. In cases 
with complications, the E.S.R. registered during the 
occurrence of the complication was observed. 
Without exception all onsets of dermatitis during the 
gold therapy were taken into consideration. Itching 





* The gold preparation used in all cases was Myocrisin (May and 
Baker). 
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without dermatitis was not considered a complica. 
tion. There were no cases of thrombocytopenia in 
our series. 
TABLE 
INCIDENCE OF GOLD COMPLICATIONS RELATED 10 
ERYTHROCYTE SEDIMENTATION RATE 





E.S.R. < 30 mm./hr. E.S.R.>30 mm./hr. 


Complication 


























No. of No. of 
Patients| Percentage Patients Percentage 
Dermatitis .. 42 36°2+4-4 20 35-1463 
Eosinophilia 
(2 10 per cent.) .. 7 6-:0+2-2 3 5-343-0 
Leukopenia (< 3,000 
leucocytes/c.mm.) 8 6:942°3 1 1-8+1°7 
Proteinuria .. we 7 6:0+2-2 2 3-542°4 
Total Patients .. 116 57 





The Table shows that dermatitis occurring in 
association with gold therapy had no correlation 
with the E.S.R. In other words, the number of 
cases of dermatitis was equally high regardless of the 
level of the E.S.R. The same was also true of 
eosinophilic reactions. On the other hand, the 
cases with leukopenia (<3,000/c.mm.) are seen to 
be more numerous in the group of cases with an 
E.S.R. of <30 mm./hr. Our material, however, is 
not sufficiently large to make this difference statis- 
tically quite definite (difference between percentages 
is 5-1+2-8). A grouping of the same type is also 
seen in the cases with proteinuria, although this 
shows no statistically definite difference. 


Discussion 


Evaluating the nature of gold complications on 
the basis of our series of cases, it would seem that 
dermatitis and eosinophilic reactions are chiefly of 
an allergic nature, and for this reason their incidence 
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GOLD COMPLICATIONS AND E.S.R. 


is the same, regardless of the stage of activity of the 
disease. This seems quite natural, since quantities 
have no bearing on the onset of an allergic reaction. 
On the same basis, leukopenia and proteinuria 
would be toxic conditions. In this light it would be 


readily comprehensible why these reactions appeared 
to be more frequent when the E.S.R. was low, and 
when, for the reason referred to above, the gold 
concentration in, for instance, the bone marrow and 
the kidneys was able to increase to a higher level 
than in the active phase of the disease. 


Summary 


The relationship between the erythrocyte sedi- 
mentation rate and complications during gold 
therapy were studied in 173 patients with rheumatoid 
arthritis. No correlation with the E.S.R. was seen 
in cases in which dermatitis or eosinophilic reactions 
developed during gold therapy, but the incidence 
of leukopenia and proteinuria was higher in patients 
with a low E.S.R. It is suggested that dermatitis 
and eosinophilic reactions should be regarded as 
chiefly allergic, whereas leukopenia and proteinuria 
are more in the nature of toxic reactions to the gold 
therapy. 
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Rapport entre la vitesse de la sédimentation globulaire et 
les complications de la chrysothérapie dans |’arthrite 
rhumatismale 


RESUME 


On étudia chez 173 malades atteints d’arthrite rhuma- 
tismale le rapport entre la vitesse de la sédimentation 
globulaire et les complications de la chrysothérapie. On 
ne trouva aucun rapport dans les cas de dermatite et 
d’éosinophilie survenant au cours du traitement par des 
sels d’or mais la leucopénie et la protéinurie furent plus 
fréquentes chez les malades a la vitesse de la sédimentation 
globulaire basse. On suggére que la dermatite et I’éosino- 
philie doivent étre considérées comme réactions essen- 
tiellement allergiques tandis que la leucopénie et la 
protéinurie constituent plut6t des réactions toxiques 
a lor. 


Relacion entre la velocidad de la sedimentacion eritro- 
citaria y las complicaciones de la crisoterapia en la artritis 
reumatoide 


SUMARIO 


En 173 enfermos con artritis reumatoide se estudidé la 
velocidad de la sedimentacién eritrocitaria en relacién 
a las complicaciones de la crisoterapia. No se encontrdé 
relacion alguna en casos de dermatitis o de reacciones 
eosinofilicas ocurriendo durante el tratamiento por sales 
de oro, pero la incidencia de la leucopenia y de la pro- 
teinuria fué mayor en enfermos con velocidad de sedi- 
mentacion baja. Se sugiere que la dermatitis y las 
reacciones eosinofilicas deberian considerarse como 
reacciones principalmente alérgicas, mientras que la 
leucopenia y la proteinuria representarian mas bien 
reacciones tOxicas al oro. 











“SCREENING” OF THE POPULATION FOR RHEUMATIC 


DISEASES* 


BY 


J. J. de BLECOURT 


From the Centre for Rheumatic Diseases University Hospital, Groningen, Netherlands 


(RECEIVED FOR PUBLICATION JULY 16, 1954) 


The prevalence of rheumatic disorders has been 
investigated in the population of some villages in 
the northern part of the Netherlands. 


Material 


All these examined were over 14 years old, and lived 
in the village of Ten Boer, on the mainland of the 
province of Groningen, and in the villages on the 
Wadden-isles, Schiermonnikoog and Terschelling. To 
begin with, the people were informed verbally and in 
writing of the importance of the inquiry. The persons 
approached totalled 4,212 (567 from Schiermonnikoog, 
791 from Ten Boer, and 2,854 from Terschelling); 
80 per cent. (comprising 1,595 men and 1,783 women) 
responded, the greater part of the 20 per cent. who did 
not respond being prevented from doing so by reason 
of absence, sickness, etc. 

The age structure of the population examined followed 
the usual pattern, except that the 14-20 year age group 
and also to some extent the 21-30 year and the 31-40 year 
groups were less well represented than usual. This can 
be attributed to the fact that many older persons return 
to Schiermonnikoog and Terschelling for their retirement, 
while young persons of between 14 and 30 years of age 
often leave these districts to pursue their studies or to 
engage in sea-going trade. 


Method 


The persons agreeing to participate were written to and 
called for interview street by street. The investigators (all 
specialists in rheumatology) questioned them and noted 
their replies according to a set formula. The questions 
concerned general health, presence of rheumatism 
(including its form and localization), time of onset, treat- 
ment and the results obtained, living conditions, working 
conditions, and the relation if any of these factors to 
rheumatism. 

After the interview the cases were classified as negative 
or positive. The positive class included the following: 





* This is a condensed account of the full report of this large-scale 
survey (de Blécourt and Basart, 1953, 1954). 
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(a) Those suffering at the time from pain which 
could be attributed to rheumatic disease; 

(b) Those who had suffered such pain in the previous 
year. 


All other persons were classed as “negative”. All 
“positive” cases were either examined immediately or 
referred with the agreement of their own general prac- 
titioner to a rheumatism clinic. 

The value of this inquiry rests on the precision with 
which the questionnaires were completed and _inter- 
preted. There remains inevitably a certain element of 
subjectivity and superficiality, but it was found that as 
soon as the investigators had acquired a certain degree of 
skill each interview took only about 3 minutes and that 
very Often the negative cases could be disposed of in 
a minute or so. 

At Terschelling the inquiry was carried out in collabora- 
tion with the mass Radiography Unit of the Anti- 
Tuberculosis Campaign, and the co-operation between 
the two teams (both organized by the Green Cross) was 
excellent in both the preparatory and the interview stages 
A single organization was concerned with the preliminary 
arrangements, and those concerned only had to attend 
once, which seemed to be much appreciated by the public. 


Results 


Among 3,378 persons interrogated, 621 (18-4 
per cent.) were found to be suffering from rheumatic 
complaints (Table I). About 25 per cent. com- 
plained of “‘rheumatism’’, but after examination and 
diagnosis this was reduced to 18-4 per cent. The 
proportions of men and women classed as “positive” 
were 13-5 and 21-7 per cent. of the total; about 
3-2 per cent. of them were found to be suffering 
from a rheumatic disease serious enough to require 
medical treatment; most of the rest were already 
under medical care. 

Acute rheumatism (rheumatic fever) was diag- 
nosed in 0-29 per cent., and rheumatoid arthritis and 
ankylosing spondylitis in 1-06 per cent. of the 
persons examined. Thus 1-35 per cent. of the whole 
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population under review were suffering from the 
most serious forms of rheumatic disorder. About 
60 per cent. of these were in need of medical treat- 
ment, while in the rest the disease was in remission. 


TABLE I 
PERCENTAGE AFFECTED WITH VARIOUS 
FORMS OF DISEASE 





Per cent. of all Per cent. 
Complaint No. Complainers 
Rheumatic fever 
Rheumatoid arthritis 
Ankylosing spondylitis 
Osteo-arthritis “i sl 
Rheumatism of the soft 
tissues ae 


Total 











In the positive group, 79-1 per cent. of the women 
and 84-5 per cent. of the men were over 40 years 
of age. 

The proportion of sufferers from arthropathies 
was 44-7 per cent., and from rheumatism of the soft 
tissues 55-3 per cent. In women the latter often 
took the form of neuromyalgic symptoms in the 
cervico-scapular region, in men it most frequently 
presented as sciatic pain. 

It is possible that fashions in dress are important 
factors among the women, and agricultural labour 
among the men. 

No differences were noted between the inquiries 
carried out in July and those done in November, and 
there were no regional differences, though the figures 
were in every instance too small to allow definite 
statistical conclusions. 


Discussion 
The results of other investigators in Sweden, 


Denmark, and England correspond closely (Table II). 


TABLE Il 


RESULTS COMPARED WITH THOSE OF 
OTHER INVESTIGATORS 





Kellgren 
and others 
(1953) 


Investigation Kalbak 


(1953) 


Present 
Study 


Bohman 
(1948) 


Country 





Nether- Denmark England Sweden 
lands 





Proportion of posi- 18-4 18 19 
tive cases .. percent. percent. percent. 


Sex ratio 





«| 13-5/21-7 oo 16/21 
Cases needing medi- 3°2 9 10 
cal treatment percent. percent. per cent. 





per cent. 


Total acute rheuma- 
tism, rheumatoid 
arthritis, and anky- 1-35 2:4 1-9 
losing spondylitis per cent. per cent. per cent. 











In Holland, as in Denmark and England, most of 
the sufferers (especially the men) were in the age 
group 41-60 years. 

Our investigation also confirms the view of Kalbak 
(1953) that cervico-scapular rheumatic pain pre- 
dominates in women and sciatic pain in men. On 
the other hand, whereas Kalbak found that 66 per 
cent. of rheumatic complaints were muscular and 
34 per cent. articular, our figures are 44-9 per cent. 
articular and 55-1 per cent. muscular. This dis- 
parity and also the high incidence of cases of osteo- 
arthritis in our material is probably due to the 
higher average age of our cases. 

All the houses occupied by the persons examined 
(a total of 2,638) were checked for their degree of 
dampness, using hygrometers specially designed for 
the purpose (the results of this study are reported 
elsewhere). Although most of the houses were 
damp, this did not seem to increase the frequency of 
rheumatic complaints to any appreciable degree; 
this is in agreement with the observations of Kellgren 
and others (1953) in England, and of Dahlberg and 
Grubb (1951) in Sweden. 

Without giving too much importance to pre- 
liminary observations it appears that a _ useful 
method has been evolved for making a rough 
estimate of rheumatic morbidity in various areas of 
the country. 

By analysing figures thus obtained in relation to 
those produced by other workers, it is possible to 
formulate conclusions about the need of clinics, and 
their number, nature, and location. A repetition of 
these inquiries after 5 or 10 years’ work by such 
clinics will show whether or not they are useful. 

When further inquiries on these lines have been 
carried out in other places, the influence on the 
rheumatic diseases of such factors as geographical 
location, occupation, climate, sex, etc., may be 
gauged more precisely. For this purpose this 
sampling process might be carried out in the same 
way throughout the country. 


Summary 


An investigation has been made of the incidence 
of rheumatic disease in a specified area of North 
Holland; 4,212 persons over the age of 14 were 
approached, and 3,378 (1,595 men and 1,783 women) 
came for interview; 621 (18-4 per cent.) were found 
to be suffering from some form of rheumatism, but 
most of these were not acutely affected at the time 
of the interview, the number seriously ill amounting 
to 1-35 per cent. of the 3,378 examined. Articular 
complaints accounted for 44:7 per cent. and 
muscular pains for 55-3 per cent. of those affected. 
The proportions of men and women affected were 
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13-5 and 21-7 per cent. respectively; 84-5 per cent. 
of the men and 79-1 per cent. of the women were 
over 40 years of age. 

These results are compared with those of other 
investigators in Denmark, England, and Sweden. 
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Recensement de la population 4 l’égard 
des maladies rhumatismales 
RESUME 
On fit une enquéte sur la fréquence de Ja maladie 
rhumatismale dans une partie determinée de la Hollande 
du Nord. On s’adressa 4 4.212 personnes Agées de plus 
de 14 ans et 3.378 (1.595 hommes et 1.783 femmes) se 
présentérent a l’entrevue. On trouva que 621 personnes 


(18,4 pour cent) furent atteintes d’une des formes de 
rhumatisme, mais chez la plupart d’entre eux I’affection 
ne fut pas aigué au moment de I’entrevue, la proportion 
des malades graves étant de 1,35 pour cent des 3.378 
sujets examinés. 





ANNALS OF THE RHEUMATIC DISEASES 


Parmi les affectés on trouva que 44,7 pour cent 
présentaient des manifestations articulaires et 55,3 pour 
cent des douleurs musculaires. Les hommes ei les 
femmes furent affectés en proportion de 13,5 et de 217 
pour cent respectivement; 84,5 pour cent des hommes et 
79,1 pour cent des femmes furent Agés de plus de 40 ans, 

On compare ces résultats avec ceux obtenus par 
d’autres rechercheurs au Danemark, en Angleterre et 
en Suéde. 


Censo de la poblaciOn respecto a enfermedades reumaticas 
SUMARIO 

Se investig6 la incidencia de la enfermedad reumatica 
en una parte determinada del Norte de Holanda. Se 
abordaron 4.212 personas de mas de 14 ajios de edad 
y 3.378 (1.595 hombres y 1.783 mujeres) de ellas presen- 
taronse 4 la entrevista. En 621 personas (18,4 por 
ciento) encontrose una de las formas de reumatismo, 
pero en la mayoria de ellas éste no fué agudo al tiempo 
de la entrevista, la proporcién de los enfermos graves 
siendo el 1,35 por ciento de los 3.378 sujetos examinados. 

De los afectados, el 44,7 por ciento tuvo manifes- 
taciones articulaires y el 55,3 por ciento dolores muscu- 
lares. El 13,5 por ciento de los examinados fueron 
hombres afectados y el 21,7 por ciento mujeres; el 
84,5 por ciento de los hombres y el 79,1 por ciento de las 
mujeres tuvieron mas de 40 afios de edad. 

Se comparan estos resultados con los obtenidos por 
investigadores en Dinamarca, Inglaterra y Suecia. 
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ROLE OF VARIOUS SURGICAL OPERATIONS IN THE 
HISTORY OF PATIENTS WITH RHEUMATOID 
ARTHRITIS 


BY 


LENNART KALLIOMAKI 
Medical Clinic of the University, Turku, Finland 


(RECEIVED FOR PUBLICATION JULY 5, 1954) 


Although the aetiology of rheumatoid arthritis 
still remains unexplained, it is known that a number 
of external circumstances of various kinds may be at 
least the apparent precipitating factor. Among such 
factors may be mentioned infections, traumata, 
confinements, etc. 

The investigation by Edstrom (1951) on the 
correlation of trauma and rheumatoid arthritis is 
based on a study of 2,034 patients, in 72 of whom 
(3:5 per cent.) the onset of the disease occurred 
immediately following atrauma. The ratio between 
females and males was 15:57 among these 72 
patients, whereas it was 66 : 33 in the total series. 
From this observation in particular Edstrom drew 
the conclusion that the development of the disease 
is not merely a chance occurrence and that trauma 
also plays an aetiological role. In studying the part 
possibly played by pregnancy and parturition, Oka 
(1953) based his observations on 732 female patients 
over 15 years of age, and arrived at the conclusion 
that the onset of rheumatoid arthritis during 
pregnancy or immediately thereafter is so common 
that under certain circumstances pregnancy and 
parturition can be considered as aetiological factors. 

It was the object of the present study to examine 
the role of certain of the more common surgical 
operations in the history of patients with rheumatoid 
arthritis. 

Material 

The series comprised 187 female patients over 20 years 
of age, who underwent treatment for rheumatoid 
arthritis in the Turku Polyclinic for Rheumatic Diseases. 
Female cases only were included in this study in order 
that the material would be uniform in its relation to all 
the types of operation studied. 


Results 


The results of the inquiry are shown in the Table. 
Amputative gynaecological operations and thyroid- 
ectomies were the most prominent operations in the 


previous history of these patients. The ratio of 
thyroidectomies to appendicectomies and _ tonsil- 
lectomies in this series does not conform with the 
normal ratio, since, for instance, the Surgical Clinic 
of the Turku University performs yearly about 
600 appendicectomies but only 100-150 thyroid- 
ectomies. The thyroidectomized group, further- 
more, includes two patients in whom the operation 
could be considered to have had a definite aetio- 
logical role in rheumatoid arthritis, and two patients 
in whom the operation caused an exacerbation of 
this disease. 
TABLE 


INCIDENCE OF SURGICAL OPERATIONS IN 187 FEMALE 
PATIENTS WITH RHEUMATOID ARTHRITIS 





| 
Time of Operation 


























Patients 
Before After Onset 
Operation Per Onset 
No. cent. | No Exacer- 
\Influence| bation 
Uterus amputation 8 | 5:3 5 3 
Oophorectomy es 2{ 2 
Thyroidectomy ol 10 5:3 8 2 
Tonsillectomy es 9 4-8 6 2 1 
Appendicectomy ..| 5 2:1 5 
Cholecystectomy .. 3 1:6 | 2 1 





Case Reports 


Case 1, the 49-year-old wife of a policeman, underwent 
thyroidectomy in November, 1952. There had been 
symptoms of thyrotoxicosis for about 6 months previous- 
ly. One month after the operation she began to feel 
tenderness in all joints and a typical case of rheumatoid 
arthritis developed. 


Case 2, a housemaid aged 43, underwent thyroidectomy 
in 1938. In 1939 there was an onset of rather severe 
typical rheumatoid arthritis, which resisted all thera- 
peutic measures. Symptoms of hypothyreosis began to 
appear at about the same time. 
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Case 3, shop assistant aged 56, developed typical 
rheumatoid arthritis in 1952. On her admission for 
treatment on July 15, 1953, active rheumatoid arthritis 
and also a large nodular goitre and obvious thyrotoxicosis 
were diagnosed. Gold therapy was immediately insti- 
tuted but the patient reacted poorly. From September 12 
to December 11, 1953, she received treatment at the 
hospital of the Rheumatic Diseases Foundation in 
Heinola. On discharge the joint processes were fairly 
quiet. However, as the symptoms of thyrotoxicosis 
became increasingly evident and cardiac insufficiency 
began to develop, thyroidectomy was indicated. The 
operation was performed in March, 1954, after which 
the heart and general physical condition improved, and 
her weight increased. One month later, however, 
a definite exacerbation of the rheumatoid arthritis 
occurred, and the erythrocyte sedimentation rate rose to 
45-91 mm./hr. The patient had previously tolerated 
gold without any complications, but now even small 
doses (0-01 g.) produced leukopenia. 


Case 4, a 34-year-old dressmaker, reported the onset of 
rheumatoid arthritis 7 years previously, and 3 years 
after that a pregnancy, during which all the joint symp- 
toms disappeared. Thyroidectomy was: performed in 
January, 1954, because of mild thyrotoxicosis, and 
3 weeks after the operation there was a sudden onset 
of very active rheumatoid arthritis, and typical symptoms 
of hypothyreosis appeared simultaneously. 


No time correlation could be seen between the 
other surgical operations and the onset of rheuma- 
toid arthritis in these four patients. 

In order to study the incidence of uterus amputa- 
tions, oophorectomies, and thyroidectomies in a 
control series of patients not affected by rheumatoid 
arthritis I collected from the Medical Clinic of the 
Turku University a series of 150 female patients over 
20 years of age who were hospitalized for various 
infectious diseases, hypertension, and degenerative 
heart disease. The gynaecological operations men- 
tioned had been previously performed in eight (5-3 
per cent.) and thyroidectomy in three (2 per cent.). 
The history of the rheumatoid arthritis and control 
series was thus similar as regards gynaecological 
operations, but thyroidectomy was more frequent 
in the history of the rheumatoid arthritis patients. 
The difference is not statistically significant (differ- 
ence 3:3+1-9), though the opinion that thyroid- 
ectomy may influence the onset or exacerbation of 
rheumatoid arthritis is borne out by the four cases 
described above. 

It seems probable that the thyroid also affects the 
development of rheumatoid arthritis in other ways. 
Experimental studies (Selye and others, 1944; 
Harrison and Barnett, 1953) and clinical investiga- 
tions (Stepantschitz and Schreiner, 1952) are in 
favour of this opinion. In weighing the indications 
for thyroidectomy in a patient with rheumatoid 


ANNALS OF THE RHEUMATIC DISEASES 


arthritis, consideration should be given to the pos. 
sible aggravating effect of the operation on the course 
of the joint disease. Before a diagnosis of thyro. 
toxicosis is made in a patient with rheumatoid 
arthritis it should be remembered that the latter 
disease may simulate the symptoms of thyro. 
toxicosis (tachycardia, sweating, psychic lability, 
etc.). It is obvious, of course, that if a definite 
diagnosis of thyrotoxicosis is made in an arthritic 
patient, the thyroid disease must be treated first, 
since thyrotoxicosis is a graver condition prog. 
nostically than rheumatoid arthritis. 


Summary 

(1) A study was made of the role of certain 
surgical operations in the history of 187 female 
patients with rheumatoid arthritis. 

(2) Uterus amputation and oophorectomy had 
been performed in 5-3 per cent. of these cases, and 
the incidence was the same in a control series. 
Thyroidectomy had been performed in 5-3 per cent. 
of the rheumatoid arthritis patients and in only 
2 per cent. of the control cases (difference 3-3 + 1-9). 
Other studied operations noted were appendicec- 
tomy in 2-1 per cent., tonsillectomy in 4-8 per cent., 
and cholecystectomy 1-6 per cent. 

(3) In two cases of previous thyroidectomy a 
definite correlation was evident between the surgical 
operation and the onset of rheumatoid arthritis. 
In two other cases exacerbation of the joint disease 
immediately following thyroidectomy was clearly 
demonstrable. No time correlation was seen 
between the other operations studied and the onset 
or course of rheumatoid arthritis. 

(4) It is pointed out that thyroidectomy should be 
performed on patients with rheumatoid arthritis 
only when there are grave indications for the 


operation. 
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Role de différentes opérations chirurgicales dans |’histoire 
des malades atteintes d’arthrite rhumatismale 
RESUME 

(1) On étudia le réle de certaines opérations chirur- 
gicales dans l’histoire de 187 malades atteintes d’arthrite 
rhumatismale. 

(2) L’hystérectomie et l’oophorectomie fut effectuce 
dans 5,3 pour cent des cas; le pourcentage de ces opéra- 
tions chez les témoins fut similaire. La thyroidectomie 
fut effectuée dans 5,3 pour cent des cas d’arthrite 
rhumatismale et chez 2 pour cent seulement des témoins 
(différence 3,3+.1,9). D’autres opérations notées furent: 
appendicectomie chez 2,1 pour cent, amygdalectomie 
chez 4,8 pour cent et cholecystectomie chez 1,6 pour cent. 
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SURGICAL OPERATIONS AND RHEUMATOID ARTHRITIS 


(3) Dans deux cas de thyroidectomie antérieure un 
rapport défini entre l’opération et le début de |’arthrite 
Dans deux autres cas 
exacerbation de la maladie articulaire immédiatement 
apres la thyroidectomie fut clairement démontrable. 
On n’observa pas de rapport de temps entre les autres 
opérations étudiées et le début ou l’évolution de l’arthrite 


> rhumatismale. 


(4) On fait remarquer que la thyroidectomie n’est 
indiquée chez les rhumatisants que pour des raisons 


graves. 


El papel de varias operaciones quirurgicas en la historia 
de enfermas con artritis reumatoide 


SUMARIO 


(1) Se estudi6 el papel de algunas operaciones 
quirurgicas en la historia de 187 enfermas con artritis 
reumatoide. 
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(2) La histerectomia y la ooforectomia fueron efec- 
tuadas en el 5,3 por ciento de los casos, con el numero 
similar de tales operaciones en los testigos. El 5,3 por 
ciento de las enfermas reumaticas y tan solo un 2 por 
ciento de los testigos (diferencia 3,3+1,9) fueron 
tiroidectomizadas. Otras operaciones notadas fueron: 
apendicectomia 2,1 por ciento, amigdalotomia 4,8 por 
ciento y colecistectomia 1,6 por ciento. 

(3) En dos casos de tiroidectomia anterior una 
relacién determinada entre la operacion y el comienzo de 
la artritis reumatoide fué evidente. En dos otros casos 
la exacerbacién de la enfermedad articular inmediata- 
mente después de la tiroidectomia fué claramente 
demostrable. No se observé relacién alguna de tiempo 
entre las demas operaciones estudiadas y el comienzo 
o la evolucién de la artritis reumatoide. 

(3) Se hace observar que la tiroidectomia en enfermos 
con artritis reumatoide se debe efectuar tan sdlo en 
caso de indicaciOén grave. 











AMERICAN RHEUMATISM ASSOCIATION 
PROCEEDINGS OF THE ANNUAL MEETING, 1954 


The annual meeting of the American Rheumatism 
Association was held at San Francisco, California, 
on June 18 and 19, 1954, under the presidency of 
Dr. Charles Ragan of New York. The presidential 
address, the interim report of the A.R.A. Coopera- 
tive Study of Cortisone Therapy, and abstracts of 
thirty papers with the discussions thereon are 
printed below.* 


Presidential Address 
BY 


CHARLES RAGAN 
President, American Rheumatism Association, 


1953-54 


Since the end of the second world war, the 
American Rheumatism Association has experienced 
a phenomenal growth in membership, in total 
number as well as in those participating actively at 
meetings. The physical size of the programme has 
grown, and it seems fair to say, without false pride, 
that the character of the programme has improved 
remarkably. The papers presented show more 
interest in basic problems and an increasingly careful 
evaluation of therapeutic agents. Young men have 
entered the field in larger numbers than could have 
been anticipated in the past, and in many instances, 
through support from the United States Public 
Health Service or the Arthritis and Rheumatism 
Foundation, they have provided themselves with 
a solid background of basic science upon which to 
build in the future. This we may regard as sound 
achievement. On the other side of the ledger, we 
have only to look at one of our major problems— 
rheumatoid arthritis—to realize that we have yet 
a long way to go. We continue to be in the dark 
concerning the origin and progression of this disease, 
and its course may only be predicted on a statistical 
basis, although our knowledge of the tissues and the 
changes induced by the disease has unquestionably 
advanced. There is, I believe, reason for this 
dichotomy. It is obvious that no one has a clear-cut 





* There were also panel discussions on ‘‘Hormones in Rheumatic 
Disease” (Moderator: R. H. Freyberg) and “‘Rehabilitation of the 
Arthritic Patient” (Moderator: E. W. Lowman). 


idea for a direct approach to the core of the problem 
of rheumatoid arthritis, and investigation has, 
perforce, been pursued at the periphery through 
indirect paths. 

So much for the past. What directions should we 
take? We, in the American Rheumatism Associa- 
tion, have two aims in our efforts to do the best for 
our patients: to increase our knowledge, and to add 
to the number of physicians competent to carry out 
this care. To achieve this, new men of competence, 
dedication, integrity, and originality are our crying 
and continuing need. A young man in medicine is 
attracted to some particular area by natural interest, 
by the possibility of advancing knowledge, or 
perhaps unfortunately by the chance of assured 
security. The popular and fashionable areas of 
interest in the past have been largely those in which 
answers might be readily obtained by the investigator 
or in which the clinician might reasonably anticipate 
a prompt and successful resolution of the patients’ 
problems. For us in this Association, there appear 
to be few areas of research in which a quick answer 
can be foreseen by the investigator; the clinician 
confronted with the management of a rheumatic 
problem is aware that he faces long periods of sus- 
tained and often frustrating effort. Thus, there are 
currently no easy answers to our questions, either in 
the field of investigation or in clinical management. 
The gratifications derived from the care of the 
patient with a protracted illness are intangible, and 
research in which one nibbles away at the periphery 
of a clinical problem seldom yields the pleasure 
which comes from the direct conquest of disease. The 
field of rheumatism does not much appeal to young 
men, in contrast to such a specialty as haematology 
—in which recent rapid progress has opened up 
alluring vistas. 

The roundabout attack on our problems, en- 
forced by necessity, has led to another difficulty in 
the recruitment of younger men. As I have said, the 
clinical care of the rheumatic patient is not easy, and 
to be adept in it, one frequently must combine the 
skills of the internist, the psychiatrist, and the 
physiatrist, as well as the endocrinologist and 
medical orthopaedist. This makes for a compleat 
family physician. In the clinical investigation of 
the rheumatic diseases, each of these disciplines may 
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as well need to be pursued. Clinical studies may 
have gone as far as they can in explaining the 
mysteries facing us. Various appendages to our 
major problems can still be studied, but a frontal 
attack can hardly be expected to be successful 
solely through further clinical approaches. Thus, 
the impetus has been towards experimentation on a 
more fundamental plane, and research has recently 
been directed towards expending our knowledge of 
the tissues involved, chemically, morphologically, 
embryologically, and in their reactions to trauma. 
Such investigations require not only intense and 
continuing training in fundamental science but also 
long periods of time for their completion. The time 
factor alone leads to difficulty by competing with the 
time required to become a compleat family physician. 
Even if we exclude interest, training, and aptitude, 
the time-factor allows only the very rare individual 
to become expert both clinically and in investigation. 
If the average physician is to be a competent 
clinician, there is just not time for him to become 
expert in the complexities of modern investigative 
procedures as well. 

How can we best recruit individuals combining 
the two necessary types of ability at our present 
stage of maturity? I believe the answer lies in the 
teacher in the medical school with an interest in 
rheumatism. He must be a clinician as his area of 
instruction lies in clinical medicine and students 
rightly expect this. Since time permits only in rare 
instances, the perfect combination of compleat 
clinician and fundamental investigator, in the 
medical educator, clinical interest should predomi- 
nate. This teacher, however, must have a critique 
in related fundamental problems to retain the 
respect of the student whose prior training has 
acquainted him with the basic approaches. He 
must make an effort to propound our problems to 
students using the mechanistic philosophy of disease, 
as the student has properly been led to expect this 
approach in other areas of medical education. 

The importance to us of the medical educator 
with an interest in the rheumatic diseases cannot be 
over-emphasized. New blood must be infused into 
an organization continually if it wishes to retain its 
vitality, and this new blood must be good. It has 
to come from the young medical student whose 
first impressions are received from his teachers. 
If, because of sloppy thinking, these young ones are 
repelled, a field of medicine may be closed to them 
regardless of later attractions. The time when the 
Student first comes to grips with a patient is a 
critical period of crystallization in which his future 
plans can be greatly affected. As Dr. Dietrich 
pointed out last November, the medical curriculum 
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is full to overflowing, and the demands of the many 
pressure groups urging their special interests in 
medical education cannot be granted. I frankly 
admit we are one of these pressure groups; we 
believe that, within the limits of time and the mental 
capacity of the student, only a concept of our 
problems can be presented during the period of 
undergraduate instruction. The fruits of current 
basic research may in the foreseeable future find 
application in a mind prepared by a teacher of 
broad horizons. Above all, the student should not 
be repelled by loose uncritical thinking on our part; 
to exert influence on the highly intelligent body of 
undergraduate medical students, the inspiring 
teacher must exhibit depth as well as breadth. In 
graduate instruction—at the intern and resident level 
—we can hope to attract the individual more speci- 
fically to a given field of interest. Most forms of 
post-graduate medical education fail to draw 
individuals who may be counted upon to make 
significant contributions to the field. Post-graduate 
education does help greatly in instruction for the 
adequate care of patients suffering from the diseases 
which are our special concern, but I doubt that our 
knowledge will be increased by sparks struck in post- 
graduate education. 

Being a clinician at heart, I believe that the greatest 
need is to continue to replenish the ranks of clinicians 
in the rheumatic diseases interested and disciplined 
in basic approaches, but I am not sure how we can 
attract people to work upon the fundamentals from 
which I am sure our answers will come. With the 
present emphasis on categorical grants for the study 
of disease, the clinician with basic orientation is in 
the driver’s seat as the responsible investigator. 
My plea is for an assured method by which a con- 
tinuing supply of enthusiastic, able young men may 
be attracted to the work of the Joint Chiefs of Staff. 
The burden rests on the shoulders of the teacher of 
undergraduate medical students. May I say that 
I do not mean myself, for I entered the field too early 
to be a compleat family physician and inspirer of 
young men, and have spent my declining years 
attending committee meetings rather than stimulat- 
ing youth. The man who will lead medical students 
and house physicians through the intricacies of the 
rheumatic diseases with enthusiasm and integrity 
is the person to be fostered and nurtured. 

If | have made my point that we need more men 
from this Association in the field of medical educa- 
tion at the undergraduate level, I should like to 
conclude by stating my personal opinions on how 
this can be achieved. The trend in medical educa- 
tion since the 1920s has been towards the full-time 
department, either strict or geographic. The 
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teacher is undoubtedly more available to the student 
if there is a close geographic proximity. Availability 
is a sine quanon, The distinction between strict and 
geographic full-time is solely a financial one, and in 
most schools, strict full-time, although permitting 
a greater degree of availability, is seldom economic- 
ally feasible. For geographic full-time, as you 
know, part of the income is derived from salary and 
part from practice. The medical schools with their 
sadly depleted coffers can hardly be expected to 
provide this salary, which will have to stem from an 
interested agency—either voluntary or governmental. 
The concept of teaching grants used in other fields 
by the National Institutes of Health would answer 
our problem of teachers and ensure their availability 
to students, and the attractions of the challenge of 
the rheumatic diseases would be carefully pro- 
pounded to the young in medicine. If these ends 
could be attained, we could be assured that this 
organization would continue as an active, living 
force, and that patients suffering from the rheumatic 
diseases would be cared for with competence and 
understanding. 


Observations on the Antiphlogistic Influence of Adreno- 
cortical Steroids. By THomas F. DouGHerty, Salt 
Lake City, Utah. (By invitation.) 

It is now recognized that ACTH, cortisone, hydro- 
cortisone, and certain other adrenocortical steroids have 
the capacities to moderate the inflammatory response to 
a wide variety of inflaming stimuli. In our laboratory 
we have attempted by various techniques, which will be 
described, to analyse this antiphlogistic effect. It was 
found that a close interrelationship exists between the 
amount of inflaming stimulus and the amount of cortisone 
or other antiphlogistic hormones required to diminish the 
inflammatory response. It may be concluded that when 
the inflammatory stimulus is constant, the degree of 
suppression of the inflammation is directly proportional 
to the amount of antiphlogistic hormone given. When 
the intensity of the stimulus is increased within certain 
limits this same linear relationship holds constant. The 
greater the stimulus at any localized site, the greater is the 
amount of antiphlogistic hormone needed to suppress the 
inflammation, and vice versa. The experiments to be 
discussed indicate that not only is there a graded require- 
ment of cortisone in inflamed tissue, but also that the 
hormone does not act through some general systemic 
mechanism, but rather exerts its antiphlogistic effect 
directly at the site of the inflammation. 

Investigations have been made in this laboratory on 
the effects of hydrocortisone and C**-labelled hydro- 
cortisone on changes in ground substance and fibroblasts 
as observed by electron microscopy and histochemical 
and radio-autographic techniques. 


> 
Role of the Adrenal Cortex in Homeostasis. 
J. INGLE, Chicago, Ill. (By invitation.) 
The secretory capacity of the adrenal cortices is very 


By DWIGHT 
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great and varies in response to changes in “‘need”’ during 
different degrees of stress. 

During severe stress, some of the metabolic changes 
resemble those caused by the administration of large 
amounts of cortical hormones or ACTH. It has been 
postulated that a number of the metabolic changes asso. 
ciated with stress are due to the increased secretion of 
cortical hormones. In some instances this seems to be 
true. The regression of lymphoid tissue and the reduc. 
tion in blood lymphocytes and eosinophils during siress 
are apparently due primarily to the increased output of 
hormone by the adrenal glands. On the other hand the 
cortical hormones may be essential for the full mani- 
festation of a metabolic response to stress, although a 
change in secretory activity is not required. As an 
example, the rise in urinary non-protein nitrogen which 
characteristically follows a fracture is not manifest in the 
untreated adrenalectomized rat but does occur in similar 
animals treated with a constant intake of adrenal cortex 
extract. In these experiments, an increased output of 
cortical hormones was not a factor in stimulating 
catabolism—adrenal cortices were absent. 

Since an excess of the cortical steroids will intensify 
diabetes in the partially depancreatized rat, and since it 
is known that any stress causes an increased secretion of 
cortical hormones, it might be expected that a stress 
would also intensify the glycosuria of mildly diabetic rats. 
On the contrary, the injection of toxic doses of formalde- 
hyde into such animals caused some decrease in glyco- 
suria. When these experiments were repeated on 
adrenalectomized-depancreatized rats in which the pre- 
adrenalectomy level of glycosuria was sustained by a 
constant intake of adrenal cortex extract, the adminis- 
tration of formaldehyde caused a still greater decrease in 
glycosuria. It was concluded that, during this stress, the 
rats having intact adrenal cortices were better able to 
sustain homeostasis by increasing their output of cortical 
steroids in response to this increased need. Whereas 
a similar increased output of cortical hormones in the 
absence of a “‘need’’ would exacerbate the diabetes, the 
response during stress simply prevents the cortical 
insufficiency that would otherwise ensue and tends to 
sustain homeostasis rather than to disturb it. 


Growth-Hormone-Induced Osteo-Arthropathy. By C. W. 
ASLING, M. E. Simpson, H. D. Moon, C. H. L1, and 
H. M. Evans, San Francisco, Calif. (Read by 
Dr. Simpson.) 

Roentgenographic and histologic studies have been 
made on the skeletons of fifteen intact and thirteen 
hypophysectomized adult female rats which received 
injections of anterior hypophyseal growth hormone 
(electrophoretically homogeneous) for over a year, in 
dosages as high as 3 mg. daily. Control groups of 
fifteen intact and ten hypophysectomized rats were 
injected v ith serum albumin. 

Joint abnormalities observed in the injected rats 
involved the knee, ankle, and vertebralcolumn. Changes 
in the knees and ankles were almost always symmetrical 
and of equal severity bilaterally. Their roentgeno- 
graphic appearance was similar to that described by 
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Reinhardt and Li (1953)* in growth hormone treated 
adrenalectomized rats. No other joints appeared to be 
affected. None of the controls showed similar disorders. 
The deformities resulting from injections were more 
frequent and more severe in hypophysectomized rats. 

Histological changes at the knee joint consisted of 
irregular articular surfaces, thickened joint linings, and 
excessive, irregular osteogenesis. At the ankle joint the 
changes consisted of excessive, irregular bony out- 
growths of tibia, fibula, and calcaneus, thickened joint 
linings, and occasional erosion of articular cartilage. In 
the vertebral column, the commonest change was exces- 
sive bony growth on the ventral aspect of vertebral bodies 
and change in shape of intervertebral spaces. 


Rate of Disappearance from Plasma of Cortisone and 
Hydrocortisone. By RALPH E. PETERSON, SERAFIM 
L. GUERRA, JAMES B. WYNGAARDEN, BERNARD B. 
BropiE, and JosePH J. BUNIM, Bethesda, Md. 

Knowledge of the physiological disposition of cortisone 
and hydrocortisone should afford a rational basis for 
dosage schedule of these compounds and might lend a 
better understanding of the apparent merits of one steroid 
as compared with the other. Heretofore, no information 
has been available on the relative rates of disappearance 
of the steroids from plasma in normal subjects and in 
patients with disease. 

Cortisone and hydrocortisone were administered intra- 
venously to normal subjects and the rates of disappear- 
ance from plasma were determined. The analytical 
method employed was a modification of the method of 
Silber, involving extraction of steroids into methylene 
chloride and reaction with phenylhydrazine in sulphuric 
acid. The steroids were given as 100 or 200 mg. 
crystalline free alcohol (Merck) in 500 ml. water con- 
taining 5 per cent. dextrose and 1-5 per cent. ethanol 
over a 30-minute period. Counter-current distribution 
studies on the methylene chloride extract of plasma 
obtained 100 minutes after the infusion of hydrocortisone 
have shown that more than 90 per cent. of the steroid 
assayed as the phenylhydrazone is identical with hydro- 
cortisone. The mean biologic half-life for hydro- 
cortisone in normals was found to be 115 minutes, 
whereas cortisone disappeared from plasma approxi- 
mately twice as rapidly, with a half-life of 65 minutes. 
Calculation of the volumes of distribution indicate that 
both steroids are distributed roughly throughout the 
total body water. In patients with liver disease, hydro- 
cortisone disappears from plasma at a rate up to four 
times slower than normal, whereas cortisone disappears 
at the normal rate. It may be that the ameliorating 
effect of jaundice on rheumatoid arthritis is related to the 
slow rate of metabolic transformation of the hydro- 
cortisone normally elaborated by the adrenal cortex. 
The plasma clearance rates of cortisone and hydro- 
cortisone in patients with rheumatoid arthritis are being 
determined at present. 


Discussion.—Dr. PHiLip S. HENCH (Rochester, Minn.): 
May I express my admiration for this excellent paper. 
Studies such as this demonstrate how the cortisones are 


* Reinhardt, W. O., and Li, C. H. (1953). Science, 117, 295. 
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metabolized by normal and by rheumatoid persons. 
None of these patients had jaundice. It would be most 
interesting to see whether the cortisones were metabolized 
differently by rheumatoid patients with and without 
intercurrent jaundice. Such a study might help to deter- 
mine whether or not hydrocortisone is the antirheumatic 
substance X of jaundice. 


Metabolism of Adrenal Cortical Steroids in the Synovial 
Cavity in Rheumatoid Arthritis. By HILDEGARD 
WILSON, RICHARD FAIRBANKS, CURRIER MCEWEN, 
and Morris Zirr, New York City, N.Y. 

The peripheral metabolism of cortisone and hydro- 
cortisone in inflamed tissue has been investigated to gain 
insight into the mechanism of their anti-inflammatory 
activity. The following evidence for the local trans- 
formation of injected corticosteroid by rheumatoid 
synovial tissue has been obtained. Chromatographic 
analysis of post-injection synovial fluid showed sub- 
stantial amounts of a number of metabolites of intra- 
articularly injected cortisone and hydrocortisone. Only 
trace amounts were found when the uninjected contra- 
lateral knee was aspirated at the same time, indicating 
local metabolism, since if metabolites had been formed 
elsewhere they would have returned in more nearly 
equivalent concentrations to each side. 

Both steroids yielded products of greater and lesser 
mobility, indicating that the tissue was capable of effect- 
ing a variety of metabolic transformations. A different 
pattern of metabolism was found for each steroid. 
Cortisone (locally inactive) yielded hydrocortisone, 
several other corticosteroids, and an abundant non- 
corticosteroid component. Hydrocortisone (anti-inflam- 
matory in the joint) gave rise to at least three other 
corticosteroids, 118-hydroxy- A ‘-androstene-3, 17-dione, 
and another 17-ketosteroid. The difference in metabolic 
pattern, together with the presence of relatively large 
amounts of hydrocortisone after cortisone injection, 
raises the question whether the unique anti-inflammatory 
effect of hydrocortisone in the synovial cavity lies in its 
transformation into a specific metabolic product. 

Discussion.—Dr. JosEpH L. HOLLANDER (Philadelphia, 
Pa.): I should like to congratulate Dr. Wilson and her 
colleagues on their wonderful paper. The experimental 
data and the conception of the experiments are very good. 

We have been using a slightly different approach in 
trying to find out how hydrocortisone works in the joint. 
Our work ties in very closely with the work of Dr. 
Dougherty which you heard earlier. 

We find no disagreement with Dr. Wilson’s results and 
wish only to commend them. Our only slight difference 
is in how some of the results are interpreted. 

First of all, mention is made of conversion of cortisone 
to hydrocortisone in the joint. We found that also. 
Of our 26 cases, however, we found it in only one, in a 
patient who also got 24-hour clinical relief in the inflamed 
joint from an injection of cortisone. As you know, this 
happens in only a small percentage. I wonder if some 
people are able to convert cortisone to hydrocortisone in 
their tissues, and others not. 

Our difference in approach mjght be likened to the 
difference between trying to find Sut what a family eats 
by looking in the refrigerator or by looking in the 
garbage can. In other words, if we try to discover where 
the injected material is stored and what it is like when 
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stored, we may, perhaps, reach one conclusion in- 
directly. If we “look in the garbage can” at what is 
not absorbed from this synovial fluid, we may infer the 
“diet” of the synovial tissue from that also. 

Much of the injected hydrocortisone acetate or any 
other esters we have tested, is absorbed by the synovial 
fibroblasts, or at least into the synovial lining. We have 
not proved, as Dougherty has, that hydrocortisone goes 
into the fibroblasts, but we certainly agree. By taking 
synovial biopsies at various intervals after injection, we 
have shown that the hydrocortisone is stored in the 
synovium as the ester: in other words, the ester is nor 
split off. 

Therefore, we have assumed that, at least in storage 
before the hydrocortisone is actually used, it exists as the 
ester. We differ in the way we interpret these changes. 
We do not feel that the metabolite of hydrocortisone 
is necessarily the active agent, but that hydrocortisone 
itself may still be the active agent. 


Dr. EDWARD W. BOLAND (Los Angeles, Calif.): The 
data presented in the last two papers are highly significant. 
It may be hoped that through investigation of this type 
the reasons for differences in potency between the 
glycogenic adrenal cortical steroids, as well as their 
various esterified preparations, will be clarified. Indeed, 
the assayists are to be complimented. 

From comparisons of clinical responses to oral 
administration, we are convinced that hydrocortisone 
(free alcohol), cortisone (free alcohol), hydrocortisone 
acetate, and cortisone acetate exhibit definite differences 
in antirheumatic potency. Differences in solubility of the 
compounds, or of the relative weights of the active 
principle in the case of esters, do not fully explain the 
divergencies. The data presented may imply that vari- 
ances in rates and modes of metabolism and in survival 
times following absorption are also important. 

To complicate the issue further, it may be appropriate 
at this time to relate some very preliminary observations 
which Dr. Headley and I have made with one of the 
halogenated derivatives of hydrocortisone, 9-alpha- 
fluoro hydrocortisone acetate.* To date we have ad- 
ministered this preparation for brief periods of days to 
only three patients—each with rheumatoid arthritis. No 
conclusions can be drawn from these pilot trials, but, 
to us, some of the observations are very interesting. 

In animals, 9-alpha-fluoro hydrocortisone has high 
glycogenic activity and displays strong sodium-retaining 
properties. Acute toxicity studies have shown that it is 
not lethal to mice in dosages up to 1,000 mg./kg. Dr. 
George Thorn and his group have found the derivative 
extremely effective in maintaining patients with Addison’s 
disease; as sole treatment, dosages of 0-25 to 0-5 mg. 
9-alpha-fluoro hydrocortisone per day have been suffi- 
cient. Based on electrolyte studies, suppression of 
17-ketosteroid excretion, and eosinopenic response, it is 
my understanding that Dr. Thorn has estimated that the 
compound is at least 25 times as potent, by weight, as 
cortisone, and that its efficiency in Addison’s disease is 
comparable with that of aldosterone (electrocortin). 

In the three patients to whom we administered 9-alpha- 
fluoro hydrocortisone acetate, rheumatoid activity was 
graded as severe, moderately severe, and moderate, res- 
pectively. The drug was given orally in divided doses of 
1 mg. each, the initial total daily dosage being 4 mg. in 
one patient and 6 mg. in the other two. These small 
doses were prompted by Dr. Thorn’s observations and 
animal studies which suggested a high degree of potency. 


* See page 291 for full article. 
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The patients had received no recent treatment of signi. 
ficance beforehand and no auxiliary measures were 
employed except salt-poor diets. 

Improvement in the articular manifestations began 
within 6 hours of the first dose (total 2 mg.) in two 
patients, and within 17 hours (total 3 mg.) in the other 
The patient with severe disease had been confined to bed. 
unable to feed herself, or to reach for the telephone. She 
was able to sit in a chair after 2 days, to walk to the bath- 
room after 4 days, and to walk about the room without 
pain on the sixth day. The erythrocyte sedimentation 
rate (Westergren) dropped progressively in 8 days from 
96to29mm./hr. Similar, though less dramatic, improve- 
ment was seen in the other two patients and the response 
seemed to compare favourably with that noted from the 
much larger suppressive doses required with hydro- 
cortisone and cortisone. 

We have no data regarding adverse reactions. So far 
there have been none, but from available data regarding 
the compound’s physiologic activity, they should be 
anticipated, particularly salt-and-water retention. 

9-alpha-fluoro hydrocortisone acetate seems to possess 
striking antirheumatic activity and that its potency per 
milligram may be many times that of hydrocortisone and 
cortisone. If further investigations bear out this impres- 
sion, a greater impetus may be provided for trials of other 
analogues or derivatives of hydrocortisone, in the hope 
that one with wide dissociation between anti-inflam- 
matory and other unwanted physiological actions will 
eventually be found. The effectiveness of 9-alpha- 
fluoro hydrocortisone in such small doses would imply 
that certain properties of hydrocortisone can be changed 
by a relatively minor modification of its chemical 
structure. 


Dr. THEODORE B. BAyYLES (Boston, Mass.): As usual 
the patients in Boston seem more resistant to cortisone 
and its analogues. In collaboration with Dr. George W 
Thorn’s group, we have treated two patients with active 
rheumatoid arthritis with fluoro hydrocortisone provided 
by Squibb and Company. When we gave a single 5-mg. 
dose by mouth, there was very little antirheumatic 
effect apart from a slight drop in the sedimentation rate. 
The response to 5 mg. twice a day. orally seemed equi- 
valent in antirheumatic effect to 75-100 mg. a day of 
cortisone. The patients were maintained in the Robert 
Breck Brigham Hospital on a rigid, low sodium diet 
of 1 g. or less, and 3 g. potassium chloride daily. Fluids 
were unlimited. One patient was a 62-year-old woman 
with auricular fibrillation and arteriosclerotic heart 
disease, and the other a young man aged 19 years. 
Up to the present time on the 5-mg. twice a day dosage, 
neither patient has shown fluid retention or other 
mineralocorticoid effects of an unpleasant nature. 
Certainly such limited experience allows no significant 
conclusions at the present time, except that this analogue 
is probably 7 to 10 times as effective antiphlogistically 
as cortisone. 

Dr. JOSEPH J. BUNIM (Bethesda, Md): I did not include 
some data in my paper because of time, but, in view of 
Dr. Boland’s and Dr. Bayles’s remarks it may be perti- 
nent. We administered orally to normal subjects 300 mg. 
hydrocortisone (free alcohol); in a second experiment, 
300 mg. cortisone (free alcohol); in a third, 300 mg. 
cortisone acetate; in a fourth, hydrocortisone acetate 

It is interesting to see what the peak concentration in 
the blood was at the end of 8 to 12 hours. The time 
interval varied from one experiment to another. Hydro- 
cortisone (free alcohol) reached a peak level of thirty 
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times the normal concentration in the blood (300 yg. 
as against the normal 10 yg.). 

The same dose of cortisone (free alcohol) given by 
mouth caused a peak concentration of 200 yg. per cent., 
the same dose of cortisone acetate reached a peak of ten 
times the normal, 100 yg. per cent. The same dose of 
hydrocortisone acetate made practically no impression 
at all on blood concentration. 

We have also studied antirheumatic and certain meta- 
bolic effects of fluorohydrocortisone in one patient. 
This was a white female patient aged 52, with rheumatoid 
arthritis of 25 years’ duration, whose cortisone needs 
were well-known. She was allowed to have a flare of her 
arthritis by lowering the dose of cortisone from 75 to 
50 mg. per day. She was then given | mg. fluoro- 
hydrocortisone per day in addition to the 50 mg. corti- 
sone. No improvement resulted and the dose of fluoro- 
hydrocortisone was increased to 5 mg. per day. She 
then had a definite, but incomplete, response, and became 
about as well as she had been on the 75 mg. cortisone 
alone, in that she had less pain and less tenderness and 
slightly less swelling of her joints than she had at the 
beginning of this study. Then the cortisone was tapered 
and discontinued completely, but the fluorohydrocorti- 
sone was continued at 5 mg. per day. With this change 
in therapy, the patient had a marked increase in her 
symptoms and became worse than she had been on 75 mg. 
cortisone alone. During this time she was on a constant 
fluid, caloric, and sodium intake, consisting of 2 g. 
sodium per day. The urinary sodium showed an abrupt 
fall when the fluorohydrocortisone was started, the 
haematocrit fell from 37-5 to 31-5, her weight rose from 
71:8 to 75-7 kg. in 14 days of therapy, and she developed 
massive oedema of her extremities. In this study no 
definite antirheumatic effect of fluorohydrocortisone 
alone was demonstrated, but it was found that combined 
fluorohydrocortisone and cortisone had an enhanced 
antirheumatic effect; 5 mg. fluorohydrocortisone seeming 
to be equivalent to about 25 mg. cortisone. A marked 
sodium-retaining effect of the drug was demonstrated. 


Dr. WILSON: We are aware of Dr. Hollander’s very 
interesting experiments. Our studies differed in that 
we used cortisone and hydrocortisone free alcohols, 
rather than the acetates. We agree that all patients 
probably do not convert cortisone to hydrocortisone. 
In our previous report* one patient appeared to have 
converted cortisone acetate to tetrahydrocortisone. 

It is certainly important for us to know more about 
the chemical interrelationships between the steroid 
hormones injected intra-articularly, and the compounds 
taken into the living tissue and the blood. This is 
obviously a complex subject. For one thing, the type of 
metabolite one finds depends on the time interval after 
injection at which fluid is withdrawn and analysed. We 
found quite a different pattern 3 hours after hydro- 
cortisone from that seen after 30 minutes. 

Another word of caution might be interposed regarding 
the difficulty of actually identifying a corticosteroid com- 
pound. Parallel mobility on paper chromatograms, even 
when there are other similarities to a known substance, 
do not necessarily prove the identity of an unknown. 
We have seen that cortisone and hydrocortisone are 
rapidly transformed in the synovial cavity, and that some 
of the products may retain certain properties of the 
Original hormone. So it seems that a good deal of work 
lies ahead of us before we can define the nature and 
amounts of the steroids present at any one time, or relate 


* Proc. Soc. exp. Biol., 83, 648 (1953). 
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our findings to the mechanisms of their anti-inflammatory 
effects. 


Interim Report of the American Rheumatism 

Association’s Committee for the Cooperative 

Study of Cortisone Therapy in Rheumatoid 
Arthritis 


Presented by 


Dr. CURRIER MCEWEN 
Chairman of the Committee 


This is the second report of this study involving the 
cooperative effort of 25 clinics in the United States and 
Canada and made possible by a grant from the Arthritis 
and Rheumatism Foundation. It is emphasized that 
this is not a “forward moving” study, but an analysis of 
clinic records of the judgment of physicians as to the 
effect of cortisone administration in individual patients. 
These effects are not compared with those induced by any 
other agent. 

Records of 546 patients with rheumatoid arthritis have 
been analysed (63 per cent. females, 37 per cent. males). 
At the start of cortisone therapy, 25 per cent. had had the 
disease less than 3 years, 50 per cent. less than 7 years, and 
75 per cent. less than 12 years. At the end of the 
3-year period of study 432 (79 per cent.) were still under 
observation, 85 (15 per cent.) had left the study, and 29 
(5 per cent.) had died. Of the 432 patients still under 
observation, 252 (58 per cent.) were still receiving 
cortisone, in 65 (15 per cent.) cortisone had been stopped 
because of a remission, in 102 (23 per cent.) cortisone 
had been stopped because of an untoward effect, and in 
ten (2 per cent.) for other reasons. 

The results in 546 patients followed for 12 months and 
in 310 patients followed for 36 months are summarized 
in Tables I and II (overleaf). In these Tables the grade 
of improvement and functional capacity are shown 
according to the criteria adopted by the American 
Rheumatism Association.* 

In 159 patients with rheumatoid subcutaneous nodules, 
the nodules increased in size, number, or both in 21, 
remained unchanged in 79, decreased in 37, and dis- 
appeared in nine. There was no record in thirteen. 

In 43 per cent. of patients the daily dose of cortisone 
after the first 3 months of treatment averaged not more 
than 50 mg., while in 57 per cent. it averaged more than 
50 mg. As would be expected, there were many more 
remissions in the patients who required smaller doses 
than among those who required larger doses. Con- 
versely, undesired effects occurred somewhat more 
frequently in those receiving the larger doses. 

One or more undesired effects which were considered 
to be of major significance (psychosis, peptic ulcer, fluid 
retention, pathological fracture, glycosuria, thrombosis, 
infection or masking of infection) occurred in 46 per cent. 
of the patients. Minor undesired effects (moonface, 
acne, hirsutism, striae, emotional instability, redistribu- 

tion of fat, menstrual irregularity, excess fatigability) 


* Steinbrocker and others (1949). J. Amer. med. ASS., 140, 659. 
















350 





ANNALS OF THE RHEUMATIC DISEASES 


TABLE I 
546 PATIENTS OBSERVED FOR A PERIOD OF 12 MONTHS 





Progress of 408 Patients on Cortisone 
for 12 Months 


Disposition of 138 Patients on Cortisone 
for less than 12 Months 
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were reported in 72 per cent. of the patients. There Dr. Cuartes M. PLotz (Brooklyn, N. Y.): Two years 
appeared to be a greater tendency for pathological a0 we presented a comparison between one hundred 
fractures and infections to occur in the older patients. patients who had been treated with cortisone and a group 
Twenty-nine of the patients died during the course of of patients we had collected with Cushing’s syndrome. 
Gnade of chen S een ee 2 of or I think it is interesting to notice that Dr. McEwen’s 
“ y - wars 6 pan — 5 Statistics to-day are very similar to those which we had at 
thirteen were over 60. In 23 (4 per cent.) of the 546 that time. 
patients, the cause of death was possibly related to corti- 


sone therapy. 


Discussion.—Dr. Lewis CozEN (Los Angeles, Calif.): 
I did not understand the percentage of major toxic effects 
in the entire group. I should like to ask Dr. McEwen to 
elucidate that. 


Dr. McEwen: In the total group of 546 patients 
54 per cent. had no major undesirable effects, or, con- 
versely, 46 per cent. did have them. 


Dr. Russe. L. Cecit (New York, N.Y.): Dr. McEwen, 
I wonder if you had the same reaction we had on analysing 
our figures. When we got down to statistics, we con- 
cluded that unfortunate reactions to cortisone therapy 
were not too frequent. We found, in other words, that 
we were doing a better job for our patients with cortisone 
than we had thought we were doing. I wonder if others 
have had the same feeling. 

I think there is a psychological explanation; when you 
do get into trouble, when a patient has a severe emotional 
reaction, or an ulcer starts bleeding, you begin to think, 
“IT don’t want to fool with this stuff’’. 

Then you study forty or fifty cases and see some of the 
good results obtained, and you feel better. 





I should like to ask Dr. McEwen why he includes 
glycosuria as a major undesirable side effect, and, also, 
how he explains the fact that, while the total incidence of 
side-reactions is approximately the same in the older age 
group as in the other patients, the incidence of infection 
seems considerably higher in the older patients. 

Of course the incidence of pathological fracture is | 
higher among the older patients because of the normal ) 
incidence of osteoporosis in older people. 


Dr. J. ALBERT Key (St. Louis, Mo.): Has there been | 
any attempt to determine whether or not this therapy 
has influenced the natural course of the disease. 


Dr. Davip H. KING (Los Angeles, Calif.): Was 
cortisone the only treatment, especially in the cases ‘which 
received the smaller dosage, or were salicylates or other 
adjuvants given? 


Dr. McEwen: It is always disconcerting, to see how 
Statistical analyses of large numbers of patients can upset } 
one’s ideas regarding therapeutic effects. 

For example, I should have sworn that the sub- | 
cutaneous nodule of rheumatoid arthritis melts away 
under cortisone; I certainly gained that impression from 
seeing what has happened in a few patients. But here, 
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in the analysis of a large number of nodules, we find 
many that were not affected. 

In answer to Dr. Plotz, | have no good reason why 
glycosuria was included as a major side-effect. 1 think 
he is implying that we should not worry too much about 
it, and with that idea I agree entirely. I would rather 
not try to explain the question of infections in the older 
patients until the data have been more carefully appraised 
by statistical standards; it may well be that the differences 
are not statistically valid. 

So far as Dr. Key’s question is concerned, Dr. Bunim 
is to present a paper immediately after this report in 
which an attempt is made to draw conclusions regarding 
the natural course of the disease. I think his data will 
answer Dr. Key’s question better than mine. 

In answer to Dr. Kling, may I say that we have data 
on the point he has raised. For instance, as I remember it, 
71 per cent. of the patients receiving cortisone also 
received salicylate. We have data on the clinic phy- 
sician’s Opinion as to the usefulness of various forms of 
concomitant therapy, but so far we have not fully analy- 
sed them. 


A Comparison of Cortisone Acetate and Aspirin in the 
Treatment of Early Cases of Rheumatoid Arthritis. 
By H. F. West,* Sheffield, England (by invitation). 

At the 1953 meeting in New York, Prof. A. Bradford 
Hill and Prof. J. H. Kellgren described in detail the nature 
of the strictly controlled cortisone acetate and aspirin 
trial in the treatment of early cases of rheumatoid 
arthritis which had been organized by a committee of the 
Medical Research Council and Nuffield Foundation. 
In this study 61 patients in the early stages of rheumatoid 
arthritis were allocated at random to treatment with 
either cortisone acetate (30 cases) or aspirin (31 cases). Two 
comparable groups of these cases were thus assembled 
and they have now been treated and observed for one 
year. For most of the year treatment was “indivi- 
dualized”’ by the physician-in-charge of each patient at a 
level sufficient to restore maximal functional efficiency 
without producing serious side-effects. 

Observations made one week, 8 weeks, 13 weeks, and 
approximately one year after the start of treatment reveal 
that the two groups have run a closely parallel course in 
nearly all the recorded characteristics, viz. joint tender- 
ness, range of movement of wrist, strength of grip, tests 
of dexterity of hand and foot, and clinical judgments of 
the activity of the disease, of the progress of the patients, 
and of their functional capacity. The haemoglobin 
level and blood sedimentation rate were slightly more 
favourably influenced by cortisone acetate, but in no 
other respect do the two groups differ materially. 

In each group the disease was judged at the end of one 
year to be slightly active or inactive in about three- 
quarters of the patients, and in each group some two- 
fifths of the patients were regarded as capable of normal 
work and activity. For practical purposes, therefore, 
there appears to have been surprisingly little to choose 
between cortisone and aspirin in the management of 
these early cases of rheumatoid arthritis. 


* Dr. West spoke as a representative of the Joint Committee of 
the British Medical Research Council and Nuffield Foundation which 
Organized the Cortisone-Aspirin Trial. 
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Discussion.—Dr. CURRIER MCEWEN (New York, N.Y.): 
At the time the evaluations were made was therapy con- 
tinued or did you stop therapy temporarily ? 


Dr. WILLIAM H. Goopson, Jr. (Kansas City, Mo.): 
Did the patients on cortisone have thyroid or any other 
endocrine preparation? 


Dr. EPHRAIM P. ENGLEMAN (San Francisco, Calif.): 
First, do we have any information regarding the severity 
of the disease in these two groups? Secondly, did the 
examiner know what drug was being used? 

Most of the criteria used here are subjective, with the 
exception of the haemoglobin and sedimentation rate, 
and, specifically, no information is given regarding the 
effect upon effusion. 


Dr. Russect L. Cecit (New York, N.Y.): Were there 
any toxic effects in the adults on aspirin? 


Dr. Davin H. KING (Los Angeles, Calif.): What was 
the dosage of cortisone and was it a constant dose or 
was it on a decreasing scale? What was the dose of 
salicylate? Evidently it took cortisone to make us 
realize how good a drug aspirin is. 


Dr. Lewis CoZzeEN (Los Angeles, Calif.): Was the total 
series large enough to be significant, statistically? 


Dr. J. ALBERT Key (St. Louis, Mo.): Was any cog- 
nizance taken as to how these patients felt? I think that 
is a very important asset on the side of cortisone. It 
seems to me that if you give patients cortisone they feel 
a lot better. After all, that is what they come to the 
doctor for. 


Dr. JOHN LANSBURY (Philadelphia, Pa.): Were there 
any side-effects from cortisone? 


Dr. CHARLES M. PLotz (New York, N.Y.): I think, in 
connexion with what Dr. Key said, I should like to know 
how the dose of cortisone was regulated in these patients. 
Was it regulated to keep them at the same level of sub- 
jective or objective improvement as aspirin would give, 
or was the dose of cortisone given for maximum improve- 
ment? 


Dr. West: We made observations quite frequently 
throughout this trial; those recorded on the chart were 
taken when the patients were having their maintenance 
dose. They were not taken when the patients were off 
treatment except in those few who were considered not to 
need further treatment. 

In answer to the question whether they were given any 
thyroid in addition to cortisone, none of them were 
given thyroid or other endocrine therapy. 

Do we have any data as to severity? I think the best 
data regarding severity is the sedimentation rate and the 
scatter of sedimentation rates. The average was 
42 mm./hr (Wintrobe) for both groups when treatment 
was begun. 

Toxic effects? An equal number of side-effects was 
seen with both cortisone and aspirin. None of these was 
severe, and in no case was treatment stopped because of 
them. In some cases it was reduced slightly. There 
were no fatalities or serious side-effects at all. 

Dosage of cortisone? The cortisone was given on a 
3-monthly plan. At the beginning of the 3 months they 
started with the originally suggested schedule of high 
dosage, dropping down after 4 or 5 days to 100 mg., and 
that was kept on fora week. The dose was then dropped 
to 50 mg. for one week. After that, for the rest of the 
3 months, the physician would give as much as was 
considered necessary short of causing severe side-effects. 








352 


At the end of 3 months, treatment was stopped for one 
week, and a record was made during that one week, 
which is not included in the chart. 

Was the series large enough? I think the statisticians 
thought the series was large enough. 

What about the feelings of the patients? In the early 
weeks of treatment the cortisone patients knew they were 
On cortisone, but towards the end of the year they dis- 
puted which tablet was which, indicating that the feelings 
of well-being had evaporated somewhat. 


Results of Prolonged Cortisone Administration in Rheu- 
matoid Arthritis—A Four-Year Study. By Josepu 
J. Bunim, Bethesda, Md., and Morris ZirF and 
CurRIER McEwen, New York, N.Y. 

The purpose of this report is to present the data 
collected from observation over a 4-year period of 78 
patients with rheumatoid arthritis (including nine cases 
of juvenile rheumatoid arthritis) who were treated with 
cortisone for intervals varying from a few weeks to almost 
4 years. The patients were examined every 4 weeks, or 
more often, during the study. At the end of the period 
44 per cent. of the patients who had remained under 
observation were still receiving cortisone daily. The 
results have been analysed to yield information con- 
cerning the following: 

Composition of the group according to certain 
clinical features of rheumatoid arthritis; 

Age and sex distribution; 

Duration and stage of arthritis; 

Duration of cortisone therapy; 

Average daily maintenance dose; 

Results in functional improvement as measured by 
four different criteria; 

Relation of duration of therapy to grade of thera- 
peutic response; 

Comparison of certain factors in the groups that 
exhibited Grade I and Grade III or IV response; 

Behaviour of subcutaneous nodules during therapy; 

Appearance or extension of bone destruction despite 
maintenance therapy and good clinical response; 

Undesirable effects, peptic ulcers, fractures, and one 
death from overwhelming sepsis. 


Discussion.—Dr. ARTHUR W. BAGNALL (Vancouver, 
B.C., Canada): | wonder whether remission was achieved 
while still on the drug or after it was stopped. What 
was the period of time involved? 


Dr. H. F. West (Sheffield, England): 1 should like to 
ask whether Dr. Bunim saw in any patient with rheu- 
matoid arthritis a marked improvement in the radio- 
logical appearance of any joint during the course of one 
year. I ask because I have not seen this occur, but I 
have seen a patient with ankylosing spondylitis, with hand 
involvement, improve remarkably radiologically on high 
ACTH therapy. 


Dr. Puitie S. HENCH (Rochester, Minn.): This is a 
thought-provoking paper. There is more to it than 
meets the eye. Some of Dr. Bunim’s patients under 
cortisone therapy have presented an interesting clinical 
dissociation: even though they are subjectively and 
objectively better, certain laboratory data suggest pro- 
gression of the disease, e.g. a “roentgenographic worsen- 
ing”. All of us have seen such clinical dissociations in 
patients who have developed either a spontaneous 
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clinical remission or a therapeutic one induced by olde; 
remedies. I have often seen a rheumatoid sponcylitic 
develop what seems to be a complete clinical remission 
which continued for several years; but as time went on, 
despite the continued remission, the changes in the spina| 
roentgenograms became much more advanced. 

Whenever I see such a dissociation I ask myself 
Which is the best index of the activity of disease, the 
symptomatic remission or the roentgenographic (or other) 
“‘evidence”’ of progression? Which is the “disease”, the 
disturbed physiology which produces the symptoms or 
the local pathological change which produces radio. 
logical abnormalities? Certainly, as far as the patient js 
concerned, it is the former. Perhaps the “progressive 
x-ray changes” are manifestations, not of progressively 
active disease in spinal tissues, but of progressive healing, 
the increasing syndesmophytes representing a specialized 
form of scar tissue, the slow formation of which con. 
tinues long after active inflammation has subsided. 

During the last 6 years we have all run into certain 
difficulties related chiefly to semantics. First, the results 
of the cortisones were so unlike that of older remedies 
that we had to establish new criteria to indicate the speed 
and degree of relief. I note that our Association now 
has a new committee to bring our therapeutic criteria 
up to date. 

In evaluating the significance of a dissociation such as 
we are now discussing, we must ask ourselves: Is the 
patient worse or is the “chart” worse? I think it is quite 
possible for a patient to be truly better and his disease 
really less active, although some one biological alteration 
may appear worse. Rheumatoid arthritis presents many 
such dissociations: marked clinical improvement with 
tardy normalization of serum globulin, sedimentation 
rate, etc. 

This leads to the question: ‘‘Just what is the disease 
known as rheumatoid arthritis and where is its main 
headquarters?’’ Sometimes it is chiefly a disease of 
joints, but often the systemic manifestations are more 
disturbing than the articular. Which organ is the site 
of this major disturbance, the primary pathological 


physiology? Which organ controls the fate of the 
rheumatoid joint? Is it the liver, the adrenals, the 
synovia? After 30 years in rheumatology, I must 


confess I do not know. 


Dr. Bunim: I don’t think Dr. Hench expects an 
answer! In reply to the first question on remissions, 
however, we at first had some doubts about what we 
should call a remission. A patient on cortisone, having 
complete relief of all symptoms, a complete suppression, 
can one say he has remission? We thought back to our 
friends the haematologists, who talk about the patient 
with pernicious anaemia who has remission and _ will 
continue to have a remission so long as he gets liver 
extract or Bo. 

However, this quandary was not as great as we expect- 
ed. Of the seventeen patients who had remission, only 
one was continued on the drug. In sixteen patients the 
drug was discontinued, and not one of them has yet had 
a relapse, though some have now been off it for 3 years 

In answer to Dr. West’s question, we have not yet 
encountered a single case of marked improvement on 
x ray as a result of, or during, cortisone therapy. 


Metabolic Effects of Long-Term Cortisone Therapy. 8y 
EvAN CALKINS, DONALD M. MITCHELL, and WALTER 
BAUER, Boston, Mass. 

The use of maintenance cortisone in many patients with 
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rheumatoid arthritis has introduced new physiological 
problems to medical practice. Although the initial 
metabolic effects of cortisone have been defined; the 
extent to which these effects are modified with prolonged 
therapy is not fully understood. 

Two patients with chronic, active, rheumatoid arthritis 


‘were therefore studied with electrolyte and nitrogen 
' balances before and immediately after the initiation of 


maintenance cortisone, and at intervals during a sub- 
sequent period of 2 and 4 years, respectively. The 


‘effect of alterations in calcium and potassium content 


of the diet and of testosterone was observed. The 
pattern of one patient’s response to stress was studied on 
two occasions by determining the metabolic balances, 


eosinophil counts, and 17-keto- and formaldehydogenic- 
F steroid excretion before and after elective surgical opera- 


tions, carried out under constant diet and cortisone 
dosage. These results were compared with the response 
to sudden increase in and cessation of cortisone and to 
ACTH administration. 

Results show that in these patients, who were initially 
in negative nitrogen balance, prolonged administration 
of cortisone was associated with an increased and con- 
tinued loss of nitrogen and other body constituents. 
Sudden increase in cortisone and surgery were primarily 
manifested by sodium retention, rather than by an added 
acute catabolic response. Although there was appar- 
ently no adrenal cortical response to surgery, evidence 
suggests that there may have been increased “utilization” 
or altered metabolism of adrenal steroids. 


Punch Biopsy of Synovial Membrane in the Diagnosis of 
Articular Disease. By Howarp F. POLLEY, WILLIAM 
H. BICKEL (by invitation), and MALCOLM B. Doc- 
KERTY (by invitation), Rochester, Minn. 

Punch biopsy of synovial membrane now has been 
carried out 335 times on 276 patients. Minor improve- 
ments in the instrument and in the technique of its use 
(reported in 1951) have added to the facility of this 
procedure. Punch biopsy of synovial membrane may 
now be performed on ambulatory as well as hospitalized 
patients. Transient symptomatic haemarthrosis has been 
the only cause of morbidity; this has occurred after only 
four biopsies (about 1 per cent.). 

The knee is at present the most suitable site for punch 
biopsy of synovial membrane, but in certain instances the 
ankle, elbow, and shoulder joints have been successfully 
examined by this procedure. Synovial membrane so 
obtained has been satisfactorily comparable to that 
obtained by arthrotomy or other surgical procedures. 
Trials of a new, smaller instrument, which may be 
suitable for biopsy of small joints, such as the inter- 
phalangeal joints, is now in progress. 

Punch biopsy is especially helpful in the diagnosis of 
monarthritis. Recognition of rheumatoid arthritis, gouty 
arthritis, articular infections, metaplasia of synovial 
membrane, and other articular diseases has been accom- 
plished. Punch biopsy also provides the opportunity for 
additional information in the evaluation of therapy and 
Study of the serial changes in synovial membrane both 
in various rheumatic diseases and in others in which 
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synovitis may be an associated finding. With this 
procedure suitable material also may be obtained for 
tissue culture and chemical studies. As additional 
experience is accumulated, concepts of the pathogenesis 
of articular diseases may be clarified. 


Discussion.—Dr. PHitip S. HENCH (Rochester, Minn.): 
Perhaps it is not immodest to say that in about 98 per 
cent. of cases of articular disease an experienced rheu- 
matologist should be able to make a satisfactory clinical 
diagnosis from the history, physical examination, 
roentgenograms, and routine laboratory tests. But in 
about 2 per cent. of our cases we need special techniques 
such as that described by Dr. Polley. 

In India all cows are sacred. In the United States, 
until recently, the human joint, even when diseased, was 
a “sacred cow”, not to be violated even by the patho- 
logist doing an autopsy on a dead rheumatoid patient! 
When I was a young rheumatologist at the Mayo Clinic 
we had a very able and zealous pathologist who prided 
himself on the high percentage of post mortems obtained 
and on the completeness of the examinations. When 
relatives refused to permit him to extend an abdominal 
(operative) incision made before death he was still able 
to make an extensive examination, not perhaps extending 
to the pineal but certainly including the thyroid. And 
yet so inviolate were the joints in those days that he would 
examine a diseased one for us only on the rarest occa- 
sions, a most frustrating experience for me. 

In recent years the situation has improved somewhat 
as far as joints at post mortem are concerned. But 
incisional biopsies of joints are still performed on rheu- 
matic patients with undue hesitation, and muscle biopsies 
are done even less often. How little we know about the 
pathological histology of articular tissue in lupus erythe- 
matosus, in psoriasis! And how very fragmentary is our 
knowledge of diseased muscles! I develop influenza and 
my muscles ache all over: what type of inflammation is 
present? What changes characterize the muscles in an 
‘‘acute wry neck’’? And when my derriére hurts after 
a spring horse-back ride, are the symptoms due to some 
temporary inflammation in the muscles or a non-inflam- 
matory chemical change? 

But now we can extend our knowledge of synovial 
pathology, at least of the knees, without the necessity for 
incisional biopsies, scars, etc., and Dr. Polley’s needle 
biopsies have been very useful in diagnosis. 


Dr. J. ALBERT Key (St. Louis, Mo.): I was not too 
impressed by the title of this paper because it called to 
mind immediately a paper by Mark Sherman, which 
very few people have ever seen, on the non-specific 
inflammatory changes in synovial tissue. Often we have 
trouble making diagnoses after surgical biopsy. 

In a biopsy of tumours, a good deal depends upon 
where you take the tissue, and the same is true in biopsy 
of synovial membrane. 

However, after having seen Dr. Polley’s slides and his 
ingenious instrument, my opinion has changed. 


Dr. CURRIER MCEwEN (New York, N.Y.): We have 
been rather discouraged with the results we have obtained 
to date with this technique, because of the frequency with 
which competent pathologists have made a histological 
diagnosis merely of non-specific. synovitis. You en- 
courage me to tackle the problem again. 


Dr. PoL.ey: The generous and thoughtful comments of 
our orthopaedic friends, such as Dr. Key, are very wel- 
come. It seems to me that the essence of the remarks of 
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Dr. Key and also of Dr. McEwen is that we still have 
much to learn about synovial pathology. 

In addition to the pathologist’s report, it has been 
helpful to us as clinicians to study the tissue obtained by 
punch biopsy of the synovia in attempts to correlate both 
clinical and pathological findings. We like to think that 
in this way we may accentuate the interests of patho- 
logists in rheumatic diseases and thereby further benefit 
ourselves as clinicians. : 

Like other technical procedures, facility with the punch 
biopsy of synovia is improved by experience. However, 
the technique is not a difficult one; it may be helpful to 
use this procedure initially on the thick boggy synovia 
found in some rheumatoid joints. Initial use of general 
anaesthesia also may help instill confidence in an ability 
to perform the procedure and thereby facilitate improve- 
ment of the technique. 

My colleagues and I hope that many of you will be as 
intrigued as we are by the potentialities of further inves- 
tigation with punch biopsy of synovia. Your interest 
and efforts may result in further understanding of many 
little understood aspects of rheumatology. 


Local Anti-Rheumatic Effectiveness of Higher Esters and 
Analogues of Hydrocortisone. By J. L. HOLLANDER, 
E. M. Brown, R. A. Jessar, N. SMUKLER, L. UDELL, 
and M. A. Bowl, Philadelphia, Pa.* 

Intra-articular hydrocortisone acetate therapy has been 
limited in usefulness for some arthritic patients because 
the beneficial effect was too transitory. Our previous 
studies have shown that the injected hormone is absorbed 
and retained by the synovial lining of the joint without 
splitting the ester. Because less soluble analogues or 
esters of hydrocortisone might thus have a longer effect, 
certain compounds were given intensive clinical trials. 

Hydrocortisone t-butyl acetate was injected into the 
rheumatoid or osteo-arthritic joints of more than 100 
patients who had previously experienced only minimal or 
transitory local relief after the same dose of hydrocorti- 
sone acetate. The patients were not informed of the 
substitution. In approximately two-thirds of the cases 
the degree of subjective and objective improvement was 
appreciably increased, and the duration of effectiveness 
multiplied from two to ten times. In most of the remain- 
ing one-third no difference was noted, but in a few the 
effectiveness appeared less. 

Allo-dihydro-hydrocortisone was similarly assayed in 
twelve cases, but was found completely ineffective in all. 
Another analogue, 9-alpha-chloro hydrocortisone, was 
slightly more effective than hydrocortisone acetate in 
seventeen cases. Comparative results from /ydro- 
cortisone caprylate and hydrocortisone benzoate, assayed 
as above, were also obtained. 

The results so far indicate that the use of certain less 
soluble esters of hydrocortisone may increase the prac- 
ticability of intra-articular hydrocortisone therapy. 


Discussion.—Dr. IVAN F. Durr (Ann Arbor, Mich.): 
We have compared the effectiveness of intra-articular 
hydrocortisone acetate, hydrocortisone t-butyl acetate 
and a free alcohol of hydrocortisone; the steroid dosage 
varied from 37-5 to 50 mg. Our results confirm those 
described by Dr. Hollander. Approximately 50 per cent. 
of a comparable group of patients with active rheumatoid 


* See also p. 297 of this issue. = 
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arthritis receiving the hydrocortisone acetate or hydro. 
cortisone (free alcohol) obtained clinical benefit |astiny 
from 4 to 10 days. By way of contrast, 50 per cent, 9 
those receiving injections of hydrocortisone t-butyl acetay 
reported symptomatic relief lasting from 11 to 20 days, 


Dr. RICHARD H. FREYBERG (New York, N.Y.): At th 
suggestion of Dr. Hollander and through the kin 
co-operation of Dr. Alpert, our research group has ha 
an opportunity of observing the effect of the intr, 
articular injection of hydrocortisone t-butyl acetate 
compared with the effect in patients who had also receive; 
hydrocortisone acetate suspension intra-articularly. 

Our series is rather small, only eighteen patients, | 
with rheumatoid arthritis, of whom sixteen had injection; 
into the knees, and the other two into the hips—» 


average of three injections of t-butyl acetate in each cay § 


Our results in regard to duration of improvement 
time of initial onset of improvement, and degree oj 
improvement, are as follows: 

Duration.—Eleven of the eighteen patients (61 pe 
cent.) had the same length of benefit with t-butyl! acetat 
as they had with hydrocortisone acetate suspension. 

In seven patients (39 per cent.) there was a significan 
increase in the duration of benefit, but in no instance did 
it exceed 200 per cent. of that produced by hydrocortison 
acetate. The results were quite consistent, with repeated 
injections in the same patient. 

Speed of Effect.—Initial benefit was a little slower 
with the t-butyl acetate preparation. Sometimes ther 
was a 12 to 24 hr delay in response. 

Degree of Benefit.—In eleven of the eighteen patient 
(61 per cent.) we considered the degree of benefit to be 
the same. In seven (39 per cent.) there was a slight « 
moderate increase in the degree of relief obtained. 

Our observations agree quite well with Dr. Hollander’s 

There is about a 40 per cent. chance of obtaining : 
moderately increased degree of benefit, and about the 
same chance of a significantly prolonged benefit from 
hydrocortisone t-butyl acetate as compared with hydro- 
cortisone acetate. In a few of the patients in whom 
there was no benefit from injections of hydrocortisone 
acetate, moderately good results followed the injection 
of t-butyl hydrocortisone acetate. 


Dr. HOLLANDER: I think that the results presented by 
the other groups, all things considered, are quite in 
agreement. We always expect the fellow who reports it 
first to be the most optimistic. Our series was larger, and 
it is very easy, in smaller groups, to get a stretch of 
patients who are not very good responders. 

In our own group, each of us took a series of our own 
cases and did not total them up until the end. It was 
surprising the variation percentage-wise in degree of 
improvement and duration of improvement among our 
own group, before we lumped them all together. One 
of us had only 40 per cent. of the patients receiving 
considerable superiority from the hydrocortisone t-buty! 
acetate, and others of us obtained as high as 70 per cent. 

I think if we say 40 to 50 per cent. do definitely achieve 
better results from hydrocortisone t-butyl acetate as 
compared with the acetate, we are probably safe. We 
are still looking for something that acts longer and better. 


Suppressive, as compared with Analgesic Hormonal 
Therapy, in Patients with Rheumatoid Arthritis.’ 

By LAURANCE W. KINSELL, Oakland, Calif. 
One may elect to use one of at least four possible 


* See also p. 307 of this issue. 
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' the past 4 years or so. 
; intravenous ACTH, usually in conjunction with oral 
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rocedures in the application of hormonal therapy to 
patients with rheumatoid arthritis: 

1. Complete avoidance of such therapy. 

2. A relaxed approach, in which the patient is instruct- 
ed “to take two, three, or four tablets of cortisone if 
his joints hurt’. 

3. Carefully controlled administration of ACTH- 
cortisone in conjunction with salicylates, the objective 


; being minimal hormonal dosage compatible with reason- 
© able activity and comfort. 


4, Intensive initial hormonal therapy under precise 


' hospital control, the objective being the production of a 
: complete quiescence of inflammation within one week, as 
S evidenced by disappearance of pain, swelling, and 
» normalization of the sedimentation rate, and maintenance 


of the remission with minimal effective dosage. 
All responsible physicians who treat patients with 


' arthritis will agree that the second course is to be avoided 


under any circumstances. Agreement stops here. 

The fourth procedure has been used by us in more than 
forty patients with rheumatoid arthritis, in the course of 
Initial therapy consists of 


cortisone or hydrocortisone. When the sedimentation 
rate has become normal, the dosage is gradually tapered 
and the patient is usually discharged from the hospital at 
the end of 2 weeks, on maintenance dosage. In the 
months which follow, the dosage is further reduced as the 
patient’s progress permits. The net results of such 
therapy are better than those obtained with the third or 
“super-aspirin technique” noted above. If such sup- 
pressive therapy is to be used, a precise programme must 
be followed, including particularly the use of diets 
designed to minimize the untoward effects of long-term 
hormonal therapy. 


Discussion.—Dr. Morris ZirF (New York, N.Y.): 
[ should like to know in what percentage of his patients 
Dr. Kinsell has been able to bring the sedimentation 
rate to normal. This, in our experience, has been a 
difficult thing to accomplish. 


Dr. WILLIAM H. Goopson, Jr. (Kansas City, Mo.): 
In what form does Dr. Kinsell give protein and how 
does he get his patients to take that much? 


Dr. CHARLES RAGAN (New York, N.Y.): How many 
patients had gastro-intestinal intolerance? 


Dr. H. F. West (Sheffield, England): Has anyone 
else found extra wide variations in sedimentation rate 
when the proportion of protein was changed, or when 
the diet was changed to fats with no carbohydrate? 


Dr. EDWARD F. ROSENBERG (Chicago, IJll.): Why did 
Dr. Kinsell have almost 16 per cent. incidence of psychosis? 


Dr. THEODORE B. BayLes (Boston, Mass.): Do I 
understand that Dr. Kinsell is giving ACTH and cortisone 
concomitantly ? 


Dr. KINSELL: The form of protein in the diet presents 
a difficult problem from the anaesthetic standpoint. It 
Is Not easy to give a diet of 100 to 150 g. protein and still 
have a low sodium intake. 

We have two general types of diet. In one of them we 
use synthetic protein supplements (that is, either desalted 
milk or desalted skimmed milk), and large amounts of 
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washed cottage cheese. In the other, very large amounts 
of nuts are used because they are low in sodium and high 
in protein of excellent biological value. 

We have five standard diets ranging from 1,400 to 
3,000 calories. The patient receives adequate indoc- 
trinations in diet while he is in the hospital. 

The high incidence of both gastro-intestinal intolerance 
and psychosis is unquestionably due to the large dosage 
in many patients. It is in such patients that we have had 
to ‘back out’. We know that a certain proporticn of 
patients will be unable to continue with the high dosage 
necessary for complete suppression. 

Regarding diet and 17-ketosteroids, as far as I know, 
no one else has administered formula diets with this 
amount of fats and no carbohydrate. No mixed diet 
contains this vast amount of fat, high protein, and no 
carbohydrate. We used Lilly’s enteric-coated 1-g. tablets 
of potassium chloride. 

The key to the problem of reducing the E.S.R. to 
normal is continuous intravenous ACTH with as much 
as 600 to 800 mg. cortisone daily in addition. 

We either get the E.S.R. down to normal or we 
discontinue therapy because the patient manifests one of 
two major complications (psychosis or gastro-intestinal 
trouble). The E.S.R. was, in fact, brought down to 
normal in 37 patients in our series of forty. 

For long-term maintenance, any patient that requires 
more than 50 mg. cortisone daily is given both ACTH and 
cortisone. For patients who are maintained on less, 
we usually give cortisone alone, for the reason that it can 
be given orally. We are worried about adrenal atrophy. 

In patients whose ACTH response curves are sub- 
normal, even less than 50 mg. daily, we give both. 


Natural History of Haemolytic Streptococcal Infection in 
Childhood. By LoweLt A. RANTzZ, San Francisco, 
Calif. 

A 4-year study has defined the natural history of 
haemolytic streptococcal disease in childhood. Infection 
and re-infection by these organisms during the first 
4 years of life was a commonplace. During this period 
the clinical illness was characterized by the lack of an 
acute onset, by low-grade or absent fever, by rhinor- 
rhoea, by a protracted unself-limiting course, and by 
the occurrence of frequent suppurative complications. 
Antibody production was feeble. 

After the fourth year the disease pattern changed so 
that progressively more of the infections were associated 
with an acute febrile onset, sore throat, exudative 
tonsillitis and pharyngitis, skin rash, and a vigorous 
antibody response. 

Rheumatic fever and lesser manifestations of the 
rheumatic state occurred after streptococcal infection 
in children more than 4 years old, but were never observed 
in younger children. 

Evidence has been obtained which supports but does 
not establish the validity of the hypothesis that the 
changing patterns of clinical response to haemolytic 
streptococci are the result of repeated infection by these 
organisms with an alteration in tissue response, pre- 
sumably on an immunological basis. 


Discussion.—Dr. CURRIER MCEwEN (New York, N.Y.): 
Do you mean that, once having had streptococcal 
infection, were the children more apt to have other 
infections, or didn’t you say that? 
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Dr. RANTZ: Yes. I am not sure whether these are 
statistically acceptable values because the group is fairly 
small, but consistently throughout this investigation we 
were impressed with the fact that once a child had had 
haemolytic streptococcal infection he was subject to other 
infections more often than those who had not had 
streptococcal disease. They seemed more susceptible, 
but I do not think we can settle the problem. 


Dr. CURRIER McEwen: One more question that 
follows naturally from the other. Your streptococci 
were typed. Can you say whether the new infections 


were due to other types or might they have been flare-ups 
due to a carrier-state? 


_Dr. RANTZ: Wherever it was possible to do typing we 
did so. Unfortunately, in this area, as throughout the 
United States, many of the civilian strains are untypable. 
We also had evidence of new antibody responses in 
practically all cases. 


Dr. T. Duckett Jones (New York, N.Y.): Did any 
of these children have glomerulo-nephritis, and, if so, 
when did it come on, and were they all Type 12? 


Dr. RANtz: None of the children had glomerulo- 
nephritis, in spite of the fact there were twelve well- 
defined cases of Type-12 infection. So, I have no infor- 
mation about glomerulo-nephritis in this series, but 
some years ago we had glomerulo-nephritis appearing in 
very small children. I have had several cases of 
glomerulo-nephritis in children under 2 years old, which 
is different from the pattern of rheumatic fever, or seemed 
so to me. 


PRESIDENT RAGAN: Did two infections with Type 12 
take place or was that the same infection over a 2-month 
period? 

Dr. RANTz: It was the same. 


Dr. JosePH J. BUNIM (Bethesda, Md): Were suppurative 
sequelae of haemolytic streptococcal infections in the 
older children in any way predicated on the antibody 
response. 


Dr. RANTz: I think so, but I can’t positively prove it. 
In other words, I believe that is probably right, and it is 
probably the changes in immunological response that are 
responsible for these complications, but, as I said, I do 
not know how to prove it. Wherever you look you find 
hints, an association with more intense antibody re- 
sponse in individuals who develop rheumatic fever. 


__Dr. J. A. Licuty (Denver, Col.): Has Dr. Rantz any 
idea whether any of these children might be going to be 
rheumatics, from any of the studies. We should so 
much like to be able to spot these children before they 
get their first attack. 


Dr. RANTz: No, I don’t think so. 


Dr. WILLIAM H. Goopson, Jr. (Kansas City, Mo.): 
I have the impression that Dr. Rantz does not see 
tonsillitis and otitis media in small children. Out in the 
neighbourhood where we live, acute pharyngotonsillitis 
with exudate on the tonsils, and an occasional mastoid 
infection are very common in children between the ages of 
6 and 18 months. The same children, followed over a 


period of years, may have re-infections, farther and 
farther apart, until they get to be 6 or more years old, 
when the re-infections practically disappear. 


Dr. RANTZ: I thought I brought out that suppurative 
complications with otitis media were extremely common 
in such small children. 


We were unable to satisfy 
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ourselves, though, when we examined the pharynx of 
such small babies that there was really exudative typ 
tonsillitis of the adult type. 

PRESIDENT RAGAN: Can you, from your data, state 
definitively whether this difference in antibody respong 
after the age of 4 years is due to previous re-in{ectiop 
with streptococci or it is due to ageing? 

Dr. RANTZ: I can’t positively state that. 

PRESIDENT RAGAN: Have you any patients that did 
not have streptococcal infection who had a good antibod) 
response at the age of 4 years? 

Dr. Rantz: We did not have a study so defined 
we were following many patients into this older age group 
from infancy. 


PRESIDENT RAGAN: In a clinic for healthy babies 
couldn’t it be determined ? 


Dr. RANTz: I think you could design something thai 
would determine it, but it was not done in this study. 


Functional Status of the Pituitary-Adrenal System in 
Rheumatic Fever. By VINCENT C. KELLEY, Sal 
Lake City, Utah (by invitation). 

The circulating concentrations of 17-hydroxycortico- 
steroids, the predominant hormones produced by the 
adrenal cortex, are abnormal in rheumatic fever patients 
The concentrations of these steroids observed in patients 
in various phases of rheumatic fever are related to the 


duration of illness. 
TABLE 
CIRCULATING CONCENTRATIONS OF 17-HYDROXY- 


CORTICOSTEROIDS IN PATIENTS WITH VARIOUS 
PHASES OF RHEUMATIC FEVER 





17-Hydroxycorticosteroids 


Standard 




















Group 
Error of 
No. Mean | the Mean Range (vs con- 
( g. trols) 
per cent.) 
1 Controls .. 40 12-0 | 41-29 0-28-7 
2 “Early Acute” 
R.F... ; 15 23-1 1-49  14-1-35-2 0-01 
3 “Transitional 
Phase”’ R.F. 12 11-8 2-01 0-30-2 0:5 
4 ‘*Well-estab- 
lished Active” 
R.F... — 31 5-9 + 0-93 0-16:1 0-01 
5 Inactive R.F. | 87 | 8-3 +0-61 0-198 <0-01 
6 Chorea ~ 5 +0°86 0-12°8 0-01 


.| 27 | $7 





During the first week of rheumatic activity (‘early 
acute”) the 17-hydroxycorticosteroids are significantly 
elevated. During the second week (“transitional phase”) 
the steroid values are extremely variable, whereas after 
two weeks of rheumatic activity, these values are uniform- 
ly low. These values are likewise uniformly low in patients 
with inactive rheumatic fever and with chorea. 

On the other hand, circulating concentrations of endo- 
genous ACTH are normal in the early acute phase but 
elevated in patients with well-established rheumatic fever, 
inactive rheumatic fever, and chorea. In these patients 
the equilibrium state of low 17-hydroxycorticosteroid 
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and high ACTH concentration is interpreted as indicating 
adrenal cortical insufficiency. That this adrenal in- 
sufficiency is relative rather than absolute is indicated by 
the adequate steroid response of these patients to sufficient 
ACTH stimulation. In response to an intramuscular 
dose of 25 I1.U. ACTH, rheumatic patients exhibited a 
mean plasma steroid increase of 26 wg. per cent. as com- 
pared with a mean increase of 17-8 wg. per cent. in normal 
children. That these patients can respond likewise to 
sufficient endogenous ACTH stimulation is illustrated by 
case examples of steroid levels raised in response to stress. 
Hereditary factors may affect rheumatic fever sus- 
| ceptibility. There may be a place for hormone therapy 
in rheumatic fever. 


Discussion.—PRESIDENT RAGAN: Were the patients 
with the low circulating levels of 17-hydroxycortico- 
steroids—whom you said were untreated—on salicylate? 


Dr. CHARLES L. STEINBERG (Rochester, Minn.): Do 
you consider a hydrocortisone response as a non-specific 
reaction to stress, and have you studied this effect in 
other infectious diseases? Was the renal insufficiency 
produced by this type of infection followed by the level 
of circulating eosinophils? 


Dr. THEODORE B. BaAyLeEs (Boston, Mass.): What do 
you mean by “inactive”? rheumatic fever. Does a 
patient who had active rheumatic fever at the age of 10 
years, who is now 20 years of age, still have abnormally 
low steroid levels? I think that should be cleared up. 


Dr. CURRIER MCEWEN (New York, N.Y.): From your 
data, | should estimate an average dose of cortisone for 
these children would be about 200 mg. daily. Is that 
correct ? 

Secondly, have you any data on the possible levels 
of ACTH or cortisone in patients with active rheumatoid 
arthritis, just as a comparison? 


Dr. Paut J. Bi_KA (Minneapolis, Minn.): Dr. Dough- 
erty said that they could diagnose adrenal insufficiency by 
looking at a blood smear and checking the lymphocytes. 
Did Dr. Kelley find these altered lymphocytes in these 
patients with low 17-hydroxycorticosteroids? It would 
be of great help to all of us, if we could diagnose adrenal 
insufficiency by that simple means. 


Dr. T. Duckett Jones (New York, N.Y.): What type 
of murmur are you talking about; if significant murmurs, 
were they of the same type in the two groups? 


PRESIDENT RAGAN: What did salicylates do to the 
blood hydroxycorticosteroid level? 


Dr. KELLEY: In answer to Dr. Ragan’s first question, 
the levels of 17-hydroxycorticosteroids presented were in 
untreated patients, none of whom had received any high- 
dose salicylate therapy. They were patients as they 
atrived at our hospital on referral. Some of them had 
had an occasional aspirin tablet before they came in, 
| but none had received hormone therapy or high-dose 

Salicylate therapy. 


PRESIDENT RAGAN: During the 16 weeks they were not 
on salicylate ? 


Dr. KELLEY: No. That was the time since the onset of 


1 nai Bac 


) illness. They received no therapy whatever. 


In answer to Dr. Bayles: We have defined the patient 


) With “inactive” rheumatic fever as one who has been seen 


| by one of us in the University Department of Paediatrics 
or the state rheumatic fever clinics during an acute 
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attack of rheumatic fever, who has been for at least 
6 months symptom-free, and who on the day of the deter- 
mination had a normal sedimentation rate and no clinical 
evidence of activity. Some of these have been inactive 
for as long as 5 or 6 years. We think the low steroid 
level persists after a patient has once had rheumatic 
fever, and we are speculating whether it existed before 
the attack of rheumatic fever, and whether this might 
be the factor that made him susceptible. We have a few 
patients who have never had a diagnosable attack of 
rheumatic fever, but have developed cardiac murmurs 
and cardiac enlargement over a period of years, who have 
the same hormone pattern as is present in rheumatic 
_— patients with low steroid levels and high ACTH 
levels. 

In answer to Dr. Steinberg: If I interpret your question 
properly, we think the rise in 17-hydroxycorticosteroid 
level, which occurs during the first week of rheumatic 
fever, is a non-specific reaction to “stress”, just like the 
rise which occurs in acute meningitis or other acute, 
severe disease. The difference is that in the other 
diseases, after this early phase, the steroid levels return 
to normal and not to sub-normal levels as in rheumatic 
patients. We feel that the reason for this may be that 
the rheumatic patient has had a low “‘normal’’ level 
before the onset of illness. With the “‘stress’”’ he develops 
elevated levels, which later return to sub-normal levels. 
We know this to be the case in a second attack of rheu- 
matic fever. We have followed several patients who had 
a first attack, were included in our inactive rheumatic 
fever group, and then had a recurrence. While they 
were in the inactive stage they had low steroid levels, 
and during a recurrence they followed the same pattern 
as that seen in other patients during an acute attack. 

In answer to Dr. McEwen: The average dose, according 
to our schedule, depending upon the size of the patient, 
is about 2:5 to 3 mg. cortisone per lb. This would 
amount to an initial dose of about 200 to 300 mg. 
cortisone daily. 

We have about a dozen juvenile rheumatoid arthritics. 
Their steroid levels are consistently low as in rheumatic 
fever, but not quite so low as in our small group. 

I have no answer to the question whether the lympho- 
cytes are altered. If Dr. Dougherty is here he may like 
to comment. Not being haematologists, we have not 
used the lymphocyte response as an indicator of the 
presence or absence of adrenal insufficiency. 

Dr. Jones asked about the murmurs present in these 
patients. With one exception, all had carditis as a major 
symptom in their acute attacks of rheumatic fever. 
Several had diastolic murmurs, several had more than 
one murmur, and all had at least Grade II systolic 
murmurs. 

In the follow-up study we consider any detectable 
murmur. At the one-year follow-up the two hormone- 
treated patients had murmurs, which were only audible 
in certain positions. When we say “no murmur”, it 
means none of us were able to find any murmur, and 
several different workers have examined each patient. 

As to the severity of illness in the two groups, this was 
not a “blind control” series, but the more severe cases 
are treated with hormones, so that distortion of the series 
is in that direction. Occasional patients who were refer- 
red specifically for hormone therapy, or insisted upon 

having it, were included in the hormone group. 

In answer to Dr. Ragan’s last question, the effect of 
salicylates on the blood steroid levels is a very interesting 
and very long story. Patients with salicylate intoxication 
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have extremely hign levels of circulating steroids, as we 
have reported. This has been found consistently in every 
previously normal patient with salicylate intoxication. 
However, in rheumatic fever patients who are treated 
with salicylates to the point of intoxication, the steroid 
levels are not raised, but appear to be below normal. 

We have taken a large group of normal volunteer 
medical students and treated them with salicylates in 
various dosage schedules, corresponding to the schedules 
used in rheumatic fever. In these subjects we found no 
consistent elevation of steroid levels at any particular 
time after administration. However, we were able to 
demonstrate a raised steroid level at some time during 
the following 12 hours which was greater than the normal 
diurnal variation. I think it is more important that we 
demonstrate an increased rate of removal of steroids 
from the circulation after the administration of salicylate. 
This is attributable to some mechanism other than 
urinary excretion. We feel it probably indicates an 
increased rate of utilization, but we have no data to 
substantiate that interpretation. 

If I may mention one more thing—we have recently 
done some studies in which we inject Compound F 
alcohol and follow the rate of its disappearance from the 
blood. In contrast to what we expected, the Compound 
F disappears about one-half as rapidly from the blood of 
rheumatics as it does from normal individuals. Secondly, 
when salicylates are administered 2 hours before the 
Compound F, we can demonstrate an increased release of 
steroids from the adrenal cortex, but also an increased 
rate of disappearance of the steroids from the blood, 
so that the curve extrapolates to 0 after about 24 hours 
as opposed to 5 or 6 hours without salicylates. 


Prophylaxis against Group-A Streptococci in Rheumatic 
Fever Patients by the Use of Single Monthly Injec- 
tions of N,N’ Dibenzylethylenediamine Dipenicillin 
G (Bicillin). By GENE H. STOLLERMAN, JEROME H. 
RusorF, and ILs— HIRSCHFELD, /rvington-on-Hudson, 
New York. 

Single intramuscular injections of 1-2 million units of 
N,N’ Dibenzylethylenediamine Dipenicillin G (Bicillin) 
were administered for two successive years to a group of 
138 out-patients, recently recovered from acute rheu- 
matic fever, and to 270 patients hospitalized at Irvington 
House in the acute and convalescent stages of the disease. 

No recurrences of rheumatic fever were observed in 
either group. In a comparable series, two of 111 
patients who received penicillin orally (200,000 units 
daily), and five of 79 patients who received sulpha- 
diazine orally (1 g. daily), suffered frank rheumatic 
recurrences. 

Of 2,052 throat cultures made monthly from out- 
patients receiving Bicillin injections, only three were 
positive for Group-A streptococci. Of 2,010 deter- 
minations of antistreptolysin 0 titres made in the same 
group, a significant rise in titre was noted only twice. 
During the spring of 1953, 27 per cent. of a control group 
of clinic patients were found to have Group-A strepto- 
cocci in their throats. 

Between 50 and 75 per cent. of patients receiving 
Bicillin, who were tested at various times during the 
study, were found to have detectable levels of penicillin 
in their sera as long as 4 weeks after an injection. 
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Of 35 patients found to be carriers of Group.,fj¢9 hosp 
streptococci upon admission to the study, 31 were curey M45 Out 
of the carrier state by a single intramuscular injection hem clo 
Bicillin. The remaining four showed bacterial relapy —® 
after variable periods but were cured by a seconj re 
injection. mont! 

All patients admitted to the study without clinic, ivhether 
evidence of heart disease remained normal during theMpound. 
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4,073 injections were administered to 408 patients _ ore 
during the study. One patient developed urticaria re large 
which subsided within 4 days, and treatment had to &® Othe 
permanently discontinued in one patient. Although §%staphy! 
local pain, tenderness, and induration, usually lasting cleared 
24 to 48 hours, were common, no patient developed aj |" @ 
abscess or other serious reaction at the injection site. a 
of me 
Discussion.—Dr. Jones (Columbus, Ohio): Did the Bpatien' 
patients develop any other type of infection, and was I sh 
there a normal response to penicillin therapy? pit on 
ying 
Dr. JosePH J. BUNIM (Bethesda, Md): In view of the " md 
type of follow-up carried out in these cases, is it possible J , situ: 
that some might have developed some transitory allergic J the re 
reaction which escaped detection? We di 
Dr. T. Duckett Jones (New York, N.Y.): In the new & /2x!s | 
statement the American Council on Rheumatic Fever J c“ilin. 
is contemplating putting out, the committee, for the J pract! 
time being, favours parenteral as opposed to oral § ence 
penicillin. This has resulted in a surprising antagonism § S°"S!t 
from paediatricians. the ty 
We have as yet no data about the sensitivities in adults, BH wort! 
and I should like to ask Dr. Stollerman if he has any ideas § "YP¢! 
about this, and whether any patients developed L.E. cells, AS 
Also, did the three patients who had a progression of & °! fil 
heart disease—this is a relatively small group—have §& W4S! 
continuous rheumatic fever, or does he infer that, even § Study 
on the long-acting penicillin prophylaxis, there were B ! ‘ 
subclinical recurrences in a very few. tinuc 
In the regressions with decrease in heart disease and § P!8 
those with the disappearance of rheumatic heart disease, B “0 
his percentages are almost identical with those reported B bse 
by Dr. Bland and reported over a long period of years as F ‘**¢ 
regressing in a natural way without prophylaxis. a 
s 
Dr. CURRIER MCEwEN (New York, N.Y.): I have been pare 
disconcerted to find that some medical men have the ¥ core 
impression that because penicillin is long-acting when § give 
given intramuscularly, it also has some special virtue, in J jot 
this regard, when given orally. Of course, the long- F adn 
acting effect is obtained only when the repository peni- F 
cillin is given intramuscularly. by 
Dr. JosEPH EDWARD WARREN (Pittsburgh, Pa): % 
Dr. Stollerman has given us a comparison of recurrence & !@té 
rates when one uses sulpha drugs or oral penicillin, and | ™° 
I believe it is unfair to the only competitive regime which 
is oral penicillin. For comparison we need some data § RM 
on the relative toxicity of oral penicillin. Many more 
patients must be studied before we can distinguish j 
between a recurrence rate of only two patients in 130, hee 
and none in his group. Th 
Dr. STOLLERMAN: In answer to Dr. Bunim: we included dis 
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; sorely needed. 
| given orally has a very low incidence of toxicity; we are 


69 hospitalized patients in this series, in addition to the 
45 out-patients, for the express purpose of observing 
em closely daily for any type of allergic manifestation. 
he incidence of reactions was no different in the in- 
patients and in the out-patients. 

In addition, we performed skin tests at the end of 
‘ months of Bicillin therapy on 100 patients to see 
whether they had acquired skin sensitivity to this com- 
hound. None were positive. We recognize the limited 
alue of skin testing in detecting penicillin hypersensitivity. 
With regard to the question of other infections, I think 
t is important to mention that there were two patients 
ho developed subacute bacterial endocarditis during 
his period of prophylaxis. In both instances the 
rganism was found to be sensitive to penicillin and both 
atients were cured promptly by the usual 4-week course 
{large parenteral doses of penicillin. 

Other unrelated infections included two mild cases of 


staphylococcal otitis media and pharyngitis, which were 
cleared up by a course of procaine penicillin G. 


In answer to Dr. Jones: I think the antagonism to 
parenteral penicillin results from the traumatic experience 
of many doctors who have observed serum sickness in 
patients receiving injections of penicillin. 

[ should like to emphasize that we are not trying to 
pit one form of prophylaxis against another. We are 
trying to demonstrate a new technique that is available 
in situations where oral prophylaxis often fails. Such 
a situation often arises with an out-patient group, where 
the reliability of oral prophylaxis cannot be guaranteed. 
We do not introduce this method as a form of prophy- 
laxis to replace completely the administration of peni- 
cillin orally. We introduce it as an addition to the 
practitioner’s armamentarium where the risk of recur- 
rence is very great. We think that the risk of penicillin 
sensitivity when compared to the risk of recurrences in 
the type of population with which we are dealing is well 
worth taking. We have little data on the incidence of 
hypersensitivity in adults who have received Bicillin. 

A search for lupus erythematosus-like cells in the blood 
of fifty patients who had received Bicillin for 6 months 
was made by one of our staff who was engaged in another 


i study, and no such cells were found. 


_Icannot at present answer the question whether con- 
tinuous low-grade rheumatic fever is responsible for the 


' progression of heart disease in the three patients men- 


tioned. I think it will take extensive and prolonged 
observation to compare this series with the much longer 


| series of Jones and Bland. 


In answer to Dr. McEwen, I think carefully controlled 
studies of the true incidence of penicillin reactions after 
parenteral as compared with oral administration are 
It is our impression also that penicillin 


not sure whether the reaction rates after parenteral 
administration are a little bit higher. 
Finally, I agree entirely with Dr. Warren that this data 


' by no means provides an adequate comparison of 


parenteral versus oral prophylaxis. We now have a 
large-scale controlled study under way, which will yield 
more extensive data on this problem. 


| Rheumatic Heart Disease in Colorado School Children. 


By H. J. DopcGe and J. A. Licuty, Denver, Col. 

A state-wide study of the prevalance of rheumatic 
heart disease was made in Colorado’s 6th grade children. 
This was prompted by the high mortality rate from this 
disease in the Rocky Mountain states and its reported 
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high incidence in military posts in this region. The 
findings of a careful clinical examination of some 11,000 
unselected 6th graders* revealed only 74 (0-66 per cent.) 
cases of definite rheumatic heart disease. For half of 
these cases there was no diagnosis or history of previous 
rheumatic fever; 63 additional children were suspected 
of having some type of heart disease. 

Analysis of the data revealed an unusually high 
prevalence of rheumatic heart disease in the Spanish- 
American population, in rural areas, and in crowded 
homes. No association was found with altitude or 
geographical situation. 

Parents of all children with definite or suspected heart 
disease (all types) received letters recommending further 
diagnosis and treatment by the family physician. After 
2 years, follow-up information was obtained by question- 
naires distributed to the families and physicians of 315 
such children. Where possible, hospital records were 
also reviewed. Some information was obtained for 
50 per cent. of the children, half of whom were seen at 
least once by a physician. For children with definite 
heart disease, the diagnosis had been changed in only 
7 per cent. of a group receiving either special diagnostic 
tests or cardiologist consultation. In contrast, it had 
changed in 45 per cent. of children not receiving these 
services. One possible explanation is that family 
physicians are misinterpreting heart sounds. 

The follow-up information revealed that only 14-5 per 
cent. of children with definite rheumatic heart disease 
were receiving drug prophylaxis. 





Discussion. —Dr. JOHN HuBBARD (Philadelphia, Pa): 
Was the subsequent diagnosis and the original diagnosis 
made by the same individual or the same team, or did 
it shift, perhaps, from a team to a family physician 
diagnosis ? 

Could some idea be given of the type of prophylaxis 
recommended through this group? 


Dr. Licuty: I think the important thing is that the 
follow-up was done by a family physician. The team 
has not had a chance to go out to re-study these children. 

Most of the children were on sulpha drugs, but I do 
not believe that we have any preference for any particular 
prophylactic regime in our state. 


in the Production of Fibrinoid 
By Lewis THOMAS, 


Mechanisms involved 
Necrosis by Endotoxins. 
Minneapolis, Minn. 

The basic lesion in the so-called “collagen” diseases is 
the deposition of fibrinoid material in tissues. The 
prototype of this group is disseminated lupus erythema- 
tosus, in which extensive deposits of fibrinoid occur in the 
lumen and walls of blood vessels and in surrounding 
connective tissues. The closest approximation to this 
histopathological situation obtainable in experimental 
animals is the generalized Shwartzman reaction, which 
is produced in rabbits by two intravenous injections of 
endotoxin from various Gram-negative bacteria. Within 
a few hours of the second injection, masses of material 
resembling fibrinoid appear in the glomerular capillaries, 
resulting in bilateral cortical necrosis of the kidneys. 


~* Maresh, G. J., Dodge, H. J., and Lichty, J. A. (1952). J. Amer. 
med. Ass., 149, 802. 
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Under certain conditions, similar material appears in the 
coronary arteries, in association with varying degrees of 
necrosis of the vessel walls, and it also occurs as vege- 
tations in the mitral and aortic valves. 

Serial histological studies of kidneys during the 
development of the generalized Shwartzman reaction 
showed that fibrinoid appears within the lumen of 
glomerular capillaries before there is any evidence of 
vessel wall damage or necrosis. It is considered probable 
that the material is derived from the circulating blood. 
Heparin, which prevents the generalized Shwartzman 
reaction, also prevents the appearance of fibrinoid in the 
glomeruli. 

Liquoid (Na polyanethol sulphonate), a synthetic 
polymer, has the property of precipitating fibrinogen 
from plasma. When injected by vein in combination 
with endotoxin, it causes a greater than 1,000-fold 
enhancement of the lethal action of endotoxin, and 
typical lesions of the generalized Shwartzman reaction 
occur in all animals. This reaction is completely pre- 
vented by prior heparinization. 

It is believed that the two stages of the generalized 
Shwartzman reaction involve the appearance of an 
abnormal coagulable material in the circulating blood, 
followed by precipitation of this material within the 
lumen and the walls of the blood vessels. 


Discussion.—Dr. EvAN CALKINS (Boston, Mass.): 
Does the heparin go down in the precipitate or is it in 
the supernate ? 


Dr. Morris ZirF (New York, N.Y.): | compliment 
Dr. Thomas on this excellent paper; I must point out, 
however, that fibrinoid in different tissues and in different 
diseases may have an entirely different composition. 


Dr. C. F. McLean (Berkeley, Calif.): Has this 
anything to do with the so-called fibrinogen B? 


Dr. Morris ZirF (New York, N.Y.): Kellgren, Ball, 
Astbury, and co-workers, examining the nodules of 
rheumatoid arthritis, found no evidence of the x-ray 
pattern of fibrin in this type of fibrinoid. 


Dr. J. ALBERT Key (S¢. Louis, Mo.): Do you think 
that this intravascular fibrinoid is the same material as 
occurs extravascularly around joints and in nodules? 


Dr. THomas: Of the possible differences in fibrinoid 
in different tissue situations, I think it is possible that 
fibrinogen might conceivably be precipitated by material 
giving staining reactions other than polysaccharides, 
for example, nucleic acid material. There is heparin in 
the precipitate. It is loosely bound, and easy to get off. 
It has to be there for the precipitate to go down. 

Regarding fibrinogen B, I think there is possibly some 
relationship between this material and the so-called cold 
precipitable fraction of semi-purified fibrinogen loss. 
However, the main difference is, that in our material 
heparin must be present for full precipitation to occur. 


Effect of Hypophysectomy and Growth Hormone on 
Radioactive Sulphur Uptake in Cartilage. By 
CHARLES W. DENKO, ALLAN T. KENYON, and 
DELBERT M. BERGENSTAL, Chicago, Ill. 

Factors affecting the rate of fixation of radioactive 
sulphur, S*5, into tissues have aroused our interest. 

Radiosulphur is organically bound into many tissues of 
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normal animals, especially cartilage and other connectiy 
tissues. Its incorporation into chondroitin sulpha 
has been demonstrated. 

Young female rats, hypophysectomized and norma) 
were used in a study to determine the effects of grow 
hormone on §** fixation. To study the synthetic 
activity of cartilage repeated injections of S*° were give) 


intraperitoneally with and without growth hormon 


(Armour) daily for 8 days. One day after the lay 
injection, the animals were killed, tissues removed fo 
study, washed, sulphur precipitated as barium sulphate 
and radioactivity determined as a measure of S*° fixatioy 
in the tissues. 

Cartilage, especially the xiphoid, costal, and tibia 
articular (as the tibial cap), was found to contain higher 
concentrations of S** than the other tissues studied 
Hypophysectomy decreased the rate of fixation of 
sulphur in these tissues approximately 25 to 80 per 
cent. below that found in normal animals. Growt 
hormone administered to hypophysectomized rats caused 
a vigorous stimulation of sulphur uptake, increasing 
about four-fold in the costal cartilage. 

Normal animals receiving similar injections of growth 
hormone showed a decrease in the fixation of S** by 
tissues, ranging to 25 per cent. below normal levels. 

Thyrotrophin was present as a contaminant in small 
amounts in the growth hormone preparation used 
However, tests of its effects at this contaminating level 
demonstrated no comparable or appreciable effect on 
S** fixation in cartilage. 





Discussion.—Dr. J. ALBERT Key (Sf. Louis, Mo.) 
Is there any evidence that there is any increased growth 
at the rib cartilage as evidenced by deformity of the chest 
in these animals? 


Dr. Morris ZiFtF (New York, N. Y.): What is the half- 
life of the incorporated sulphate in the resting animal 
and in the hormone-treated animal? 

These experiments seem to show that mucopoly- 
saccharides, unlike the collagen of connective tissue, do 
turn over in the adult animal. 


Dr. CHARLES L. STEINBERG (Rochester, N. Y.): This is 
a very interesting paper, particularly the emphasis on the 
effect of hypophysectomy on joints. Hypophysectomy 
results in splenic atrophy in certain animal experiments 
We are familiar with the fact that splenomegaly occurs in 
some types of rheumatoid arthritis (Felty’s syndrome); 
and it is known in animal work that splenectomy results 
in hypertrophy of the anterior lobe of the pituitary 
This has been offered as an explanation of why splenec- 
tomy sometimes gives benefit in rheumatoid arthritis. 

Was there any change in the spleen, or atrophy, as a 
result of hypophysectomy, and was there any change in 
the uptake of radioactive sulphur in these cases? 


Dr. DENKO: In answer to Dr. Ziff, we are doing studies 
on the difference in half-life of incorporated sulphur®® in 
treated and untreated animals, at the present time. In 
the preliminary state, at 2-week levels, that is in animals 
killed 2 weeks after the last dose, there appears to be no 
difference in the slope of the disintegration of the radio- 
active chondroitin sulphate. 

We are continuing this study and have evidence that 
makes us feel that, in the early stages of disintegration 
it may not be enough to be detectable. But, in view of 
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the long half-life of the incorporated material, we have 
carried on studies lasting up to 2 months. We must 
carry them on much longer than 2 weeks before we can 
give you a reliable answer to that question. 


Dr. Morris ZirF (New York, N.Y.): Is all new for- 
mation, formation of new growth? 


Dr. DENKO: No. We have other data that indicate 
that not all new growth in a hypophysectomized animal 
at the age of 26 days has the same rate of sulphur 
fixation. Hypophysectomized animals at the age of 
46 days, that is approximately 24 days after the hypo- 
physis has been removed, have approximately the same 
fixation as rats aged 26 days receiving sulphur initially 
4 days after hypophysectomy. There is no appreciable 
increase in the size of the animal, and there is no effect 
of growth hormone, or of any endocrine factor, as far as 
we can determine. 

Consequently, we feel there may be a basic process 
such as trans-sulphation or trans-sulphation which occurs 
in living cartilage, without the influence of endocrine 
factors. 

As to the evidence of increased growth of the rib cage 
by deformity of the rib cage, we do know there is some 
change in the character of the cartilage. In the hypo- 
physectomized animals receiving growth hormone the 
costal cartilage becomes brittle and changes colour. 
It becomes more Opaque and does not glisten as much, 
as if an ageing process had gone on. 

Furthermore, in these animals there is a noticeable 
increase in the amount of bony spurring to be detected 
in a tibial cap. 

With regard to the change in the spleen as a result of 
hypophysectomy, the spleen tissue is so inactive that 
sulphur uptake or sulphur fixation in the spleen cannot 
be utilized suitably for this study. However, we have 
noted a regression of many of the endocrine organs in the 
hypophysectomized animals. As far as the spleen is 
concerned directly, it looks the same, but the sulphur 
fixation cannot be reliably determined. 


Size and Shape of Hyaluronic Acid. By B. BLUMBERG, 
G. Oster, and K. Meyer, New York, N.Y. 

A study of the physical nature, i.e. size, shape, defor- 
mability, etc., of hyaluronic acid, an important con- 
stituent of the ground substances of connective tissue, 
might help in our understanding of the nature of the 
changes observed during varying conditions of health 
and disease. 

The scattering of light by large molecules provides a 
method for studying the size, shape, molecular weight, 
and interaction of the particles. From these studies, 
the molecule of hyaluronic acid of umbilical cord 
(analytically protein-free) is found to be a particle of 
molecular weight about 8 million whose envelope is 
a sphere of diameter 2,000 A (similar to that reported 
by Ogston and Stanier using different physico-chemical 
techniques for a hyaluronic acid-protein complex con- 
taining 30 per cent. protein obtained from synovial 
fluid). The linear polysaccharide molecule is coiled in 
some fashion in this envelope and is surrounded by a 
large volume of water. Indeed, the anhydrous material 
represents only about 0-25 per cent. of the weight. 

Ultracentrifuge studies give a sedimentation constant 
low for a particle of this size, suggesting that the particle 
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is free draining, i.e. that the water can easily circulate 
through the mesh of linear hyaluronic acid. The 
diameter of the mesh “‘fibres’”” approximates to 10 A. 

The molecule shows flow birefringence, indicating that 
it is deformable in a sheer gradient, as is to be expected 
in such a swollen particle. 

These observations are related to clinical findings, the 
gel-sol properties involved, and ion and water binding. 


Inhibition of Cortisone Effect on Inflammation and Repair 
by Cartilage Extracts. By JoHN R. Martin, 
RAFFEAL LATTES, and CHARLES RAGAN, New York, 
N.Y. 

Previous communications from this department have 
shown that the inhibitory effect of cortisone on repair 
can be overcome by local infection. Recently cartilage 
extracts have been shown to have a similar effect. 

Experimental Studies: The technique of gauze implan- 
tation and the cortisone schedule have been outlined 
previously. In the present work, the effect of cartilage 
upon the modification of the repair processes by cortisone 
was studied. Two suspensions were used, one con- 
taining powdered autoclaved beef tracheal cartilage, 
and the other fresh homogenized pig’s knuckle cartilage. 
One group of animals received daily injections of the 
autoclaved suspension similarly. Daily injections of 
antibiotics were given. The remaining two groups 
were controls, receiving injections of the suspending 
vehicle instead of cortisone. At the end of 5 days, 
the animals were killed. 

Results: Autoclaved Cartilage: The pledgets were 
partially adherent to the surrounding tissues in the 
cortisone-treated and control animals. The microscopic 
picture was identical in both, showing abundant granu- 
lation tissue. 

Pig’s Knuckle Cartilage: The pledgets were partially 
adherent in the cortisone-treated animals and more so 
in the controls. The microscopic picture showed a 
moderate reparative process around the pledget in the 
cortisone-treated animals which was, however, more 
abundant in the controls. 

Bacterial cultures from the pledgets were sterile in 
50 per cent. of each group. 

Conclusions: Suspensions of cartilage are capable of 
suppressing the inhibition of repair by cortisone. 


An Epidemiologic Look at the Problem of Classification in 
the Field of Arthritis. By SipbNEY Coss, WILLIAM 
MERCHANT, and JosEPH WARREN, Pittsburgh, Pa. 

Arthritis survey data have usually been unsatisfactory 
because they have been neither precise nor disease 
specific. We are now trying to develop a broadly 

applicable survey method from our studies with a 

population of 10,000 people in 3,000 families that have 

been selected at random from the Arsenal Health District 
of Pittsburgh. A household survey has identified a large 
number of persons with rheumatic complaints who are 
now under clinical study. 

We find that persons with rheumatic symptoms far 
outnumber (6 to 1) those individuals fitting a classical 
disease description. The majority have not consulted 


8 
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a physician for these symptoms, suggesting that the 
sample differs from that seen in clinical practice. 

A technique of charting signs and symptoms that help 
us to visualize this classification problem has been 
devised. Illustrative cases emphasize the difficulty of 
deciding when an atypical case is too atypical to be 
included. 

There is an urgent need for limiting definitions. The 
limits must laterally define the boundaries between 
diseases and vertically the minimum severity at which 
the diagnosis is acceptable. 


Discussion.—Dr. CHARLEY J. SMyTH (Denver, Col.): 
This paper is illustrative of the type of information that is 
long overdue. I am certain that our work in the future 
in case-finding and evaluating new drugs will have to go 
back to work of this type. The group are to be con- 
gratulated in presenting data of this sort, because we have 
no guideposts or index of the frequency of the various 
types of disease. In evaluating therapy we are con- 
fronted with the same problem. 

Dr. Russet L. Cecit (New York, N.Y.): When the 
Committee on Criteria go over this problem, which is so 
important, they should give a great deal of attention to 
monarticular joint disease, a condition that, when I was 
on the consultation staff at the Veterans Hospital, 
worried me not a little. Generally, a soldier had come 
back from the Pacific with a monarticular pain, swelling, 
and sometimes moderate hydrops. There I sat looking 
at it, with young students around, and the young doctors 
waiting for me to make a diagnosis. Many a time I 
have been embarrassed because I did not know how to 
classify it. 

Dr. CHARLES RAGAN (New York, N.Y.): I, too, think 
this work is of fundamental importance. 

Dr. Puitie S. HENCH (Rochester, Minn.): This careful 
study must surely have been a labour of love. It is very 
informative and gives us data of practical importance 
which we have long needed, a clinical summary we can 
accept with confidence. 


Rheumatoid Arthritis with Remissions: A Study of Eighty 
Patients. By CuHaRLes L. SHORT, WILLIAM E. 
REYNOLDS, and WALTER BAUER, Boston, Mass., and 
JEAN M. BEAUREGARD, Montreal, Canada. (Read 
by Dr. Bauer.) 

Detailed information in regard to the course before 
hospital admission was obtained from 293 patients with 
rheumatoid arthritis representing consecutive admissions 
to a medical service, 80, or 27 per cent., experienced one 
or more remissions, while in the remainder the course 
was essentially progressive. 

The courses followed by each of the 80 patients who 
experienced remissions have been graphically portrayed. 
From these graphs, examples of which will be given, 
a simple classification of the differing course patterns 
was derived, based on the length of attacks and remissions. 
In the large majority of patients, attacks were “brief” 
(of one year’s duration or less), with remissions either 
“brief” or longer than one year. In the remainder, 
attacks were “long’’ (over one year), with either “brief” 
or “long” remissions. While attacks of over one year 
were thus much less likely to be followed by remissions, 
instances were recorded of complete remissions after 
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two to five years of active disease. the 


In 
group with intermittent course, about twice as much ting 
was spent in remission as in exacerbation. 

The remissions began throughout the year, with a peak 
in May, but exacerbations started more frequently in the 
colder months, a distribution corresponding to the avail. 
able figures for the season of onset of rheumatoid arth. 


whole 


ritis. The rheumatoid arthritic is thus more likely \ 
experience either a serious worsening of his disease or the 
actual onset of his arthritis in the colder than in th 
warmer half of the year, though it is not to be finally 
assumed that climatic changes are necessarily responsible 


Discussion.—Dr. SipNEY Coss (Pittsburgh, Pa): As ap 
epidemiologist I am not satisfied with the explanatioy 
of the seasonal distribution of any disease, infectious o; 
otherwise, except where the seasonal distribution of ap 
anthropoid vector is the controlling factor. I do no 
think Dr. Short should feel badly for not having found 
the reason for the seasonal distribution of rheumatoid 
arthritis. I suspect that his hypothesis about seasona 
variation in the host is likely to prove the most productive 


Dr. Russect L. Cecit (New York, N.Y.): What ever 
rheumatologist would like would be what one coul! 
call an ad infinitum remission. Dr. Kammerer pointed out 
to me a patient with a history of Still’s disease, who re- 
covered, and then went for 25 years in remission before 
developing typical rheumatoid arthritis. 

Dr. CHARLEY J. SMYTH (Denver, Col.): I want to con- 
gratulate this speaker, too, because this type of work can 
only be done by the directors of arthritic clinics. 

Such men have a tremendous responsibility in setting 
some sort of base line for clinical evaluation, so that 
when problems come from the basic group to the clinic 
we can make critical, reasonable, and valid deductions 
as physicians responsible for the care of patients. We 
have a great educational problem, for many doctors do 
not know the difference between rheumatoid arthritis and 
gout, or the variable nature of rheumatoid arthritis itself, 
and I think the work of this group in Boston is putting a 
firm basis under some of the loose thinking and fuzzy 
definitions currently in use. 

Dr. SHorT: These patients were all carefully screened 
for gout. 
intermittent arthritis. 

I also agree with Dr. Cobb that the seasonal frequency 
of disease is a subject that might be explored further 


Physico-Chemical Investigation of Synovial Fluid.* By 
ERNEST FLETCHER, London, England (by invitation). 
The term viscosity has been used loosely by many 
workers studying the rheological properties of synovial 
fluids. Although it is well known that synovial fluid 
exhibits flow anomalies due to the highly polymerized 
state of hyaluronic acid, measurements have usually 
been made in viscometers designed for simple fluids, often 
no precautions being taken to minimize errors due to its 
anomalous behaviour. Quantitative studies of this 
anomalous behaviour have only been made with instru- 
ments too complex for routine use. 
By using a U-shaped viscometer (described by Scott- 


* Most of the experimental work on which this paper is based was 


done by R. Markham, Esq., B.Sc., Biochemist to the Department of 


Rheumatism at the Royal Free Hospital, London, and Dr. P. O 
Williams, Registrar to the Department. 
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Neurology of Osteo-Arthritis of the Cervical Spine. 
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'Blair) with a central horizontal capillary and vertical 


wide-bore side-arms, a study has been made of viscosity 
and the anomalies due to stress, capillary radius, and 
capillary length. This may be used to obtain readings in 
standard units, and it is possible by this method to 
compare viscosities directly, unhindered by the modifying 
effect of the rheumatic disease on synovial fluid. 
Rheological measurements in synovial fluid studies 


}should be standardized. 


Difficulties are encountered in estimating hyaluronic 
acid glucosamine, the concentration of which must be 
in calculating intrinsic viscosity. Intrinsic 
viscosity is used as a measure of the degree of mean 
polymerization of hyaluronic acid, and the figures 
obtained do not agree with the relative degrees of poly- 


merization suggested by the mucin precipitate types 
© produced by acetic acid. 


Preliminary investigations indicate that it should be 
possible to obtain a measure of degree of mean poly- 
merization and hyaluronic acid concentration from 
viscosity data alone. 


Discussion.—Dr. Davio H. KLING (Los Angeles, 
Calif.): Dr. Fletcher and his group have made a valuable 
contribution. I want to express my thanks for their 


| assistance in permitting us to introduce the Scott-Blair 
+ viscometer into our laboratory. 
| the measurement of viscosity under changing conditions 
' of shear. 
} relative as well as of anomalous viscosity which is not 
| possible with the Oswald type of viscometer. 


We found it useful for 


It has given a more accurate measurement of 


By 
EUGENE NEUWIRTH, Great Neck, N.Y. 
The varied and complex neurological and neuro- 
vascular syndromes resulting from involvement of 
neural structures in the cervical region by degenerative 


| changes involving the uncovertebral and/or apophyseal 


(interlaminar) joints are discussed. The pathogenic 
significance of the osteo-arthritic spurs which develop in 
the uncovertebral joints is far greater than that of the 
apophyseal joints. 

The following nervous structures may be implicated 
through compression and irritation by arthritic pro- 
iferations in the cervical spine: 

(1) 
(2) 
(3) 
(4) 


cervical segment of the spinal cord; 
ventral and dorsal nerve roots; 
vertebral nerve; 
sympathetic plexus surrounding the vertebral 
artery ; 
autonomic fibres passing through ventral roots 
C4 to C7. 

The sensory, motor, reflex, vasomotor, and atrophic 
disturbances arising from involvement of the neural 
structures may give rise to the following syndrome: 


(5 


~— 


Cervicobrachial neuralgia (radiculalgia), 

Lower motor neuron syndrome, 

Shoulder-hand syndrome (‘neurotrophic rheuma- 
tism of the upper extremity”’), 

Ocular lesions including optic neuritis, 

““Intricated” and pseudo-angina, 

Headaches, 
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Facial pains (“‘atypical facial neuralgia’’), 

Syndrome of Barré-Lieou, 

Syndromes resembling those of degenerative diseases 
of the spinal cord (multiple sclerosis, amyotrophic 
lateral sclerosis, etc.). 


The cardinal point of the problem is the very important 
question: whether there is a causal relationship between 
the cervical osteophytic spurs and the neurological 
manifestations ? 

Osteophytes jutting into the spinal canal or the inter- 
vertebral and transverse foramina may traumatize their 
nervous contents and produce neurological disturbances. 
On the other hand, roentgenological evidence of cervical 
osteophytes does not necessarily imply that they are the 
cause of neurological complications. Though cluttered 
with large osteophytes, the cervical spine of persons over 
50 years old are generally asymptomatic. 

It is believed that, in conjunction with the mechanical 
factor of compression, an inflammatory factor, par- 
ticularly an inflammatory oedema within the cord and 
nerve roots due to irritation of the surrounding soft 
tissues through osteophytic spurring, brings about 
neurological manifestations. 

It should be borne in mind, however, that even a 
normal roentgenogram does not preclude root involve- 
ment. ‘‘Root-sleeve fibrosis’’ (Frykholm) may cause 
radicular symptoms and signs through angulation and 
constriction of the cervical nerve roots in patients with 
roentgenologically normal cervical spines. This obser- 
vation could explain the cases in which the level of the 
pathological change responsible for the neurological 
abnormalities does not coincide with the level of the 
osteo-arthritic lesion. 

Discussion.—Dr. Davin H. KLING (Los Angeles, 
Calif.): Dr. Neuwirth should be congratulated for calling 
our attention to this very important group of common 
conditions which cannot be explained either roentgeno- 
logically or on the basis of a simple segmental pathology. 
When a patient with severe rheumatoid arthritis involving 
the cervical spine developed optic neuritis, neurological 
and ophthalmological consultants could not arrive at 
a conclusion as to the aetiology. Dr. Neuwirth’s con- 
cept supplies a plausible explanation of this obscure 
complication and many other puzzling radicular symp- 
toms connected with spondylitis. 


Pathological Fractures during Cortisone and Corticotropin 
Therapy. By Paut H. Curtiss, JR., WILLIAM S. 
CLARK, and CHARLES H. HERNDON, Cleveland, Ohio. 

The development of severe osteoporosis with patho- 
logical fractures is now a recognized hazard of pro- 
longed treatment with cortisone. Such fractures have 
been reported, but principally in female patients of the 
post-menopausal age group. The fact that this com- 
plication is not predominantly influenced by age or sex is 
illustrated by four cases to be presented. These patients 
were males with typical rheumatoid arthritis whose ages 
ranged from 9 to 67 years, and who had received cortisone 
or corticotropin continuously or intermittently for 
periods of 1 to 4 years. Each developed vertebral 
fractures of varying extent and severity without known 
trauma. The precise role of cortisone or corticotropin 
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in the genesis of the fractures could not be determined. 
Calcium, phosphorus, and nitrogen excretion is known 
to be increased during cortisone and corticotropin 
administration, during immobilization, and during the 
course of active rheumatoid arthritis. All these factors 
were present in these patients, but it is reasonable that 
hormone treatment was mainly responsible. 

Although phosphorus, calcium, and nitrogen excretion 
is decreased by oestrogens, androgens, and physical 
activity, no therapeutic or preventive measures have been 
proved effective against pathological fractures of this 
type. 


Discussion.—Dr. EDwarp F. ROSENBERG (Chicago, 
Iil.): I regret to say that this is a subject on which I am 
rapidly becoming well informed. 

Compression fractures of the vertebrae, transverse 
fractures of the neck of the femur and fractures of the 
humerus, radius, ribs, and tibia, have occurred among 
our patients receiving hormone treatment for rheumatoid 
arthritis. Yet it is only fair to recall that during the 
pre-cortisone era fractures such as these were not un- 
known, also that osteoporosis is a cardinal feature of 
severe rheumatoid arthritis. I would say that the inci- 
dence of such fractures is higher now than before the use 
of hormones, but that the basis for them is the same as 
before the advent of this method of treatment. 

I do not think this is any indictment of hormone 
therapy, and I am not in agreement with the recommenda- 
tion that we are constrained to withdraw cortisone or 
ACTH if a fracture occurs. I prefer to institute proper 
treatment for the fracture and at the same time to con- 
tinue treatment with the hormones. 

I venture to predict that, should we be fortunate enough 
to develop the “ideal” therapy for rheumatoid arthritis, 
we should see even more fractures than we do now. 
The nature of this disease is such that when the patient 
becomes active he exposes his weakened skeleton to 
stresses beyond the tolerance of his fragile bones. In 
these circumstances fractures are inevitable. 

The hope of bringing relief from the terrible suffering 
which accompanies rheumatoid arthritis should be 
sufficient to justify a calculated risk. 

We may expect that resumption of normal activity may 
encourage restoration of strength to the atrophic skeleton. 
The problem may be solved for some of the patients in 
this indirect manner. 

This is not a simple matter of loss of calcium through 
hormone treatment. Our studies showed no distinctive 
effect on calcium balance, and our patients’ blood 
calcium levels have been consistently normal. 

It has been suggested that we should avoid using this 
treatment if roentgenograms show any significant degree 
of osteoporosis, but this would bring great hardship in 
many cases, for those with skeletal atrophy include 
individuals who respond quite well to hormones, only 
a small percentage of whom will suffer a fracture. We 
may warn all patients with osteoporosis to avoid any 
unusual stress such as lifting heavy objects, but we must 
be prepared to encounter fractures from insignificant 
trauma, in the performance of acts which can hardly be 
avoided. 

For the moment, it seems to me proper to proceed 
cautiously, to advise every precaution possible, but at 
cs time to press forward with our work in this 

eld. 


Dr. Curtiss: I should like to call on Dr. William Clark, 
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my co-author, to speak about calcium excretion and th. [usual © 


administration of hormones. 


Dr. Criark: It is difficult to speak about cortisone 
complications without giving the impression that you ar 
against cortisone. That is not the implication here. 

Pathological fractures constitute one of the majo; 
complications of cortisone therapy. From metabolic 
knowledge accrued to date, it seems there are certaiy 
things that can be done to try to prevent them. 

We are not presenting this paper, as Dr. Rosenber 
implies, as an argument as to whether cortisone shoul 
be used or not. We are impressed because we saw all 
these patients within a short space of time, and we fee 
that the dosage of cortisone and not the disease was the 
major factor. 

In 8 years at the Massachusetts General Hospital, 
I can only recall two patients with rheumatoid arthritis 
who developed pathological fractures, both of which 
occurred on the operating table in preparation for surgery 
In the 18 months in Cleveland, we have seen six patho. 
logical fractures in patients on cortisone therapy. | 
think these patients were overdosed and that such 
indiscretions can result in pathological fractures of this 
degree. When such a complication occurs we find ver 
little choice but to pull out of it and start all over again. 


Occurrence of Spondylitis in Juvenile Rheumatoid 
Arthritis. By THEODORE A. PorTTer, Robert 
BARKIN, and J. SYDNEY STILLMAN, Boston, Mass. 

Spondylitis occurs more commonly in juvenile rheuma- 
toid arthritis than was previously thought. In 61 cases 
there was clinical involvement in 70 per cent. and radio- 
logical confirmation in 54 per cent. 

Clinical evidence is noted by loss of neck and spinal 
motion, developing round-back, and cervical spine 
extension deformity. Spinal x rays show the following 
changes: 

Fusion of apophyseal joints, lateral masses, and 
sacro-iliac joints; 

Underdevelopment of vertebral bodies, intervertebral 
disks and spinous processes; 

Occasional subluxation of the atlas on the axis; 

Lack of paravertebral ligamentous calcification. 


These changes can take place in as little as 4 months. | 


The areas most commonly involved are the cervical 
and sacro-iliac joints, often with no evidence of disease 
in the intervening spine. The average age of onset was 
9-8 years with a span of 24 to 20 years. 81 per cent. of 
males and 65 per cent. of females were affected. 

In a few cases x-ray evidence of spondylitis was the 
only stigma of Still’s disease. 

Conversely, this type of survey can be helpful in estab- 


lishing a diagnosis where clinical involvement of peri- | 


pheral arthritis is absent. 

From the orthopaedic and medico-legal aspects where 
spinal injury has occurred, it is most important to dis- 
tinguish between traumatic fusion, congenital failure of 
segmentation, and juvenile rheumatoid spondylitis. 


Discussion.—Dr. CHARLEY J. SMYTH (Denver, Col.): 
Were there any subcutaneous nodules in any of these 
children? 


Dr. Morris ZirF (New York, N.Y.): What is the 
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ysual order of onset of the arthritis? Am I right in 


presuming it to be peripheral? 

Dr. RICHARD H. FREYBERG (New York, N.Y.): 1 con- 
gratulate the authors for clarifying what has been vague 
in the minds of many of us. 

For sometime we have been seeing arthritic children 
with stiff necks, and thought this was caused by extra- 
articular rheumatism. The development of these 
changes indicates that many of these children have 
arthritis of the cervical spine. It is to be emphasized 
that this has quite a different type of arthritis from that 
seen in rheumatoid (ankylosing) spondylitis of adolescents 
and adults. 

Some roentgenologists who see the x-ray films are 
unfamiliar with this form of arthritis, and send in mis- 
leading reports that the condition is due to congenital 
fusion of the spine. 


Dr. Potter: In answer to Dr. Ziff’s question on the 


' order of onset, I presume that in most of these children 


the involvement of the peripheral joints preceded that of 


| the spine, although it is possible that a child might have 
» a backache for 2 or 3 months before any peripheral 
S joint pain was noticed. We have seen that in adults 


with rheumatoid arthritis. 
I cannot answer the question about subcutaneous 


} nodules, but I am sure they occur. 


I want to thank Dr. Freyberg for his remarks. Con- 
genital fusion of the vertebral bodies or so-called con- 
genital failure of segmentation present an important 


| problem of differential diagnosis. 


In congenital fusion the dorsal and cervical regions are 
most often affected, two contiguous vertebrae form one 


» mass, with no evidence of disk, the striations of bone 


| there is no underdevelopment of the area. 


going between the bodies, the posterior elements are 
fused in one mass, with one large spinous process, and 
With these 
points in mind, perhaps our radiologists could do better. 


| Mechanism of Anaemia associated with Rheumatoid 


Nabn 5 


teers 





. 





Arthritis. By E. J. Fremeicu, J. F. Ross (by 
invitation), T. B. BAYLes, C. P. Emerson, and S. C. 
FINCH (by invitation), with the technical assistance 
of Miss C. MACDONALD, Boston, Mass. 

A moderate anaemia refractory to anti-anaemic 
therapy is commonly found in active rheumatoid arth- 
ritis. We have studied: 

(1) red blood cell production, utilizing radioactive 
iron tracer techniques; 

(2) red blood cell destruction by faecal urobilinogen 
measurements; 

(3) red cell survival with the Ashby technique of 
differential agglutination. 


(1) An injected tracer dose of radio-iron was rapidly 
removed from the plasma of these patients. The serum 
iron concentration, however, was depressed so that the 
calculated iron turnover rate was within the normal 
range. External monitoring over major body organs 
showed that the largest fraction of radio-iron cleared 
from the plasma was deposited in the bone marrow and 
subsequently discharged into the blood. 80 to 95 per 
cent. of the injected radio-iron was utilized for red cell 
formation in 7 to 10 days. Thus the rate of red cell 
formation was within the normal range. 

(2) The quantity of haemoglobin destroyed per day, 
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as calculated from faecal urobilinogen measurements, 
was within the normal range. 

(3) Normal donor cells transfused into rheumatoid 
arthritis patients showed a decrease in their effective 


lifespan. In contrast, red cells from rheumatoid arthritis 
patients transfused into normal recipients survived 
normally. Thus these patients produce a red cell 


capable of normal survival, but may have an extra- 
corpuscular haemolytic system not associated with any 
identifiable immune mechanism responsible for a decrease 
in the lifespan of red cells. 

Although these patients had a normal rate of erythro- 
poiesis, the shortened red cell survival resulted in a 
decreased red cell mass. The marrow fails to increase 
its rate of red blood cell production. 


Discussion.—Dr. JosEPH J. BuNiM (Bethesda, Mad): 
Dr. Bayles and his associates are to be congratulated for 
this very well conceived and admirably executed study. 
It is encouraging to report that our results of work done 
mainly by Dr. Frank Ebaugh, Jr., and Dr. Ralph 
Peterson are essentially in agreement with theirs. 

There is one slight difference, however, that may 
perhaps be resolved with further studies and more 
patients. We have transfused the red blood cells from 
two patients with rheumatoid arthritis into two separate 
normal recipients. In one case the survival time was 
normal in the recipient, although it was abnormally 
short in the patient. But in the second case, when the 
cells were transfused to the normal recipient, the rate of 
destruction was unaltered, i.e. it was just as abnormally 
high as in the patient. That may have been because 
some substance responsible for the destruction was so 
firmly attached to the transfused red blood cell as not 
to be separated, despite repeated washing. 

I think the important ground of agreement is that the 
anaemia seen in rheumatoid arthritis is not an iron 
deficiency anaemia, but results from increased destruc- 
tion without adequate compensatory production. 

In a diagram of our results the rate of cell destruction 
compared with the normal is represented by a red 
column. This rate was determined by survival time, not 
by the Ashby selective agglutination technique used by 
the Boston group, but by tagging these cells with radio- 
active chromium. 

Having determined the rate of destruction and knowing 
the red blood cell mass in the patient, the rate of produc- 
tion was calculated. A green column shows this rate of 
production compared with normal. In three patients 
with active rheumatoid arthritis the rates of destruction 
and production were essentially the same, so that they had 
an almost normal haematocrit of 42, 42, and 42. 

In almost every case of active rheumatoid arthritis 
(eleven patients), the rate of destruction is greater than 
normal, but the rate of production does not rise adequate- 
ly. As a result, anaemia develops and the haematocrit 
falls to 35, 31, and 34. 

One particular patient had a mild bout of arthritis and 
the rate of production of cells was almost as rapid as the 
rate of destruction. Suddenly, without known cause, he 
had a severe spontaneous exacerbation. The rate of 
destruction rose to twice normal, and the rate of produc- 
tion was unable to keep up with it. Within 2 months the 
haematocrit fell from 42 to 34, and we know that there 
was no blood loss. 

A second patient showed the opposite effect. She 
entered the hospital in a very severe and active rheumatoid 
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state, the rate of destruction being three times the normal. 
The rate of production was only twice the normal, with a 


resulting anaemia and a haematocrit of 24. Then the 


rheumatoid activity subsided without any specific 
medication, and although the rate of destruction was still 
twice the normal, the rate of production was also about 
twice the normal, so that the haematocrit rose to 40. 


Dr. A. St. J. Dixon (Boston, Mass.): Dr. Freireich and 
Dr. Bayles have clearly shown, as Dr. Bunim and his 
colleagues have also shown, that decreased red cell 


survival is a factor in the production of the anaemia of 


rheumatoid arthritis in some cases. 

We, on the other side of Boston, wondered how far 
this anaemia was due to increase in plasma volume or to 
decrease in red cell mass. We took a series of ten typical 
rheumatoid arthritis patients, all women, between the 
ages of 35 and 65 and matched them as closely as we 
could with ten normal women. We measured the plasma 
volume by the Evans blue method, and simultaneously 
measured the red cell mass by the radioactive sodium 
chromate red cell tagging method (Sterling and Gray, 
1950).* Ten of the patients and eight of the normal 
subjects were confined to bed at the time of the test. 
As expected, the ten rheumatoid patients showed an 
increased proportion of plasma to red cell mass, and, 
were hence more anaemic than the normal controls, but, 
to our surprise, most of this decrease in haematocrit was 
due to a 22 per cent. increase in the absolute plasma 
volume which was statistically significant (Table). A 
5 per cent. decrease in red cell mass was not significant. 


There was also a significant increase in total blood 
volume. 


TABLE 





| Ten Normal Ten Arthritic 
Women 














Women Difference 
Subjects ae 
| (+ standard | (+ standard (— standard 
deviation) deviation) error) 
Plasma Volume | 
(ml. persq.m.)..| 1,452+110 1,767 +204 314— 73* 
| —— 
Red Cell Mass_ | | 
(ml. per sq. m.). . 926+ 71 |; 868+110 | —S58~—132 
Blood Volume | | 
(ml. per sq. m.). | 2,379 + 134 2,636 +232 257— 86* 





*difference significant. 


One trouble in making comparisons between patients 
and controls arises in choosing the standard of references 
by which they are ~ npared. We have used surface 
area here. To ~ used body-weight would have 
introduced an errur because the normal blood volume 
per unit weight increases as weight decreases, and our 
patients were significantly less heavy than the controls. 
Estimates of surface area, however, depend on height, and 
we had difficulty in measuring height in patients who had 
flexed knees and in others who were confined to bed. 
Consequently, I have recalculated these figures, assuming 
an average underestimate of height of 2 inches. Even 
this does not affect the validity of these results. The 
plasma volume is still significantly increased, and the 
difference in red cell mass does not reach significance. 

It seems, therefore, judging from these figures, that 
the anaemia of rheumatoid arthritis is at least partly 
due to increase in plasma volume, but I must emphasize 
the need for caution in extrapolating from one series of 





* Sterling, K., and Gray, S. J. (1950). J. clin. Invest., 29, 1614. 
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selected patients to the population of rheumatoi 

arthritis as a whole. Other contributing factors such q 

decreased red cell survival are by no means excluded. 
Dr. Bayes: In answer to Dr. Bunim: the sicke, 


patients are more apt to show increased red blood cel 
destruction. 

In answer to Dr. Dixon, the plasma volume of sick 
people is generally hydraemic and this certainly plays , 
part. We feel that there is a curious mechanism here, 
in that the patient, or rather his bone marrow, does no} 
have the ability to respond to the lowered red cell mass. 


Action of Uricosuric Agents on Discrete Renal Functions, 
with special reference to Effects on Uric Acid Excre. 
tion in Gout. By ALEXANDER B. GUTMAN, Jonas H 
Sirota, and T. F. Yt, New York, N.Y. 

Better insight into the mechanisms of action of urico- 
suric drugs is desirable because of their current use in the 
management of gouty arthritis. The present repor 
summarizes acute and protracted renal clearance studies 
during probenecid, phenylbutazone, and 
therapy in gouty subjects. 

Probenecid in a daily oral dosage of | g. increases the 
mean urinary urate excretion by approximately 50 per 
cent., with corresponding falls in serum urate. This is 
due to a sharp increase in C urate/C inulin occurring 
within 40 minutes after one 2-g. oral dose, reaching a 
mean 4-fold peak in about 2 hours, and persisting about 
24 hours. There is no significant effect on GFR, Cp,,, 
Cx; sometimes a slight increase in Cua and Ce,; Cpay 
is depressed. 

Phenylbutazone has a uricosuric effect only at blood 
levels > 10 mg. per cent. After intravenous injection 
(12-27 mg./Kg.), C urate/C inulin rose within 2 hours to 
a mean 3-fold peak, uricosuria persisting about 24 hours. 
GFR unchanged or lowered; Cpay, Cna, Cc; were 
depressed; Cx was unaffected. After oral adminis- 
tration, uricosuria usually occurred but was variable in 
onset and magnitude. 

The renal effects of salicylate are more complex. 
Plasma salicylate levels > 5 mg. per cent. lower C urate 
C inulin; levels> 12 mg. per cent. cause a mean peak 
34 fold rise in C urate/C inulin, of short duration; 
intermediate plasma salicylate levels have little or no 
effect. Concomitant bicarbonate infusion increases 
C urate without affecting C inulin when urinary pH> 7°5, 
and excreted salicylate exceeds filtered salicylate, sug- 
gesting tubular secretion of salicylate. 

Probenecid is best tolerated clinically in oral doses, 


and is the most potent and selective uricosuric agent 
examined. 


salicylate 


Discussion.—Dr. E. R. HUFFMAN (Denver, Col.): | 
should like to show the salient features of our results 
using oral phenylbutazone.* The serum and urine urate 
after 8 days’ oral administration of phenylbutazone in 
gouty and non-gouty arthritics, showed a maximum 
decrease of 3-6 mg. (42 per cent.). The non-gouty 
subjects had a smaller decrease (2-4 mg.), but the percen- 
tage change was the same (42 per cent.). 

The urinary urate in gouty subjects showed a mean 
increase of 204 mg. per 24 hrs above the control value 


* Full article on p. 317 of this issue. 
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: ° ~ P c 
cent. showed an increase in the clearance ratio, , 


compared with 69 mg. per 24 hrs in the non-gouty 
subjects : 

One gouty patient and two non-gouty patients had a 
mean decrease in the urinary urate while under therapy; 
in spite of a decreased output, they averaged a | mg. per 
cent. decrease in serum urate. All three subjects showed 
marked fluid retention. Our observations for the gouty 
subjects were significant. x 

When our data on the effect of 8 days’ oral adminis- 
tration of phenylbutazone on the serum urate and renal 
clearance of urate was summarized, we found the clear- 


Hance in the gouty subjects increased by 9-5 ml. (177 per 
‘cent.), and that of the non-gouty subjects by 8-3 ml. 


(115 per cent.). 


ur 


The clearance ratio ,” showed an 
increase Of 257 per cent. in the gouty and 115 per cent. 


| in the non-gouty subjects. 


Those with phenylbutazone levels below 10 mg. per 
* of 
only 48 per cent., while those with serum levels above 
10 mg. per cent. showed an increase of 346 per cent. 

Serum phenylbutazone levels were also determined in 
73 instances after 8 days’ oral administration; each 
increment in dosage up to and including 600 mg. per 


' 24hrs produced a marked increase in the serum phenyl- 





F butazone level compared with the effect of similar 


increments above 600 mg. For example, increasing the 
phenylbutazone dosage from 200 to 600 mg./24 hrs 
resulted in an increase in the serum level of 7:2 mg. (115 
per cent.); a similar increase in dosage from 600 to 1,000 
mg./24 hrs resulted in an increase of only 2:5 mg. 
(10 per cent.). 

Ten out of thirteen subjects receiving 600 mg. daily, and 
all who received dosages above this amount, showed 
serum levels above 10 mg. per cent. 

These data indicate that orally administered phenyl- 
butazone is a uricosuric agent. It is noteworthy that in 
three out of nineteen subjects the serum urate level 
decreased, while the urinary urate level remained steady. 
All manifested a marked weight gain and other findings 
associated with fluid retention. 

Dosages of 600 mg. or above are necessary to produce 


| serum phenylbutazone levels greater than 10 mg. per 


‘ 
} 


é 


a Tole 





cent., and serum levels above 10 mg. per cent. are 
necessary to produce a marked uricosuric effect. 

Dr. WILLIAM H. KAMMERER (New York, N.Y.): Dr. 
Gutman, I wonder if your group has been able to study 
the effect of Benemid in any of the siblings of patients 
with clinical gout who may also have hyperuricaemia. 

Dr. GUTMAN: I should like to thank Dr. Huffman for 
this additional data. 

In answer to Dr. Kammerer: we have not given 
Benemid to asymptomatic siblings of gouty subjects. 
We should expect that anyone with hyperuricaemia 
would show a similar response, whether presenting 
clinical symptoms or not. 


Intravenous Colchicine in the Management of Gouty 
Arthritis. By WALLACE GRAHAM and JAMES B. 
ROBERTS, Toronto, Canada. (Paper read by Dr. 
Donald C. Graham.) 

The intravenous administration of colchicine is worthy 
of a much wider application where a rapid response is 
required and where severe gastro-intestinal intolerance 
prohibits oral medication. 


Colchicine was administered to 41 


intravenously 
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patients suffering from acute gouty arthritis. The 
majority experienced a rapid and dramatic relief from 
pain within 4 hours. No toxic reaction was observed 
after a single dose of 3 mg., but after repeated adminis- 
tration gastro-intestinal manifestations may occur. 

Intravenous colchicine has proved to be a safe, rapid, 
and effective weapon in the acute phase and deserves 
much wider recognition. The administration is a simple 
office or home procedure. The prophylactic and thera- 
peutic value of the intravenous route in surgical patients 
should be noted. 

Phenylbutazone (Butazolidin) was also used orally and 
intramuscularly.* 


Discussion.—Dr. WILLIAM H. KAMMERER (New York, 
N.Y.): We have used intravenous colchicine for the past 
15 years in our practice and have found it a very effica- 
cious agent in the treatment of the acute attack. Over 
and above that, however, I think it has another advan- 
tage, and that is as a therapeutic test in a patient with an 
acute monarticular synovitis, particularly in the male. 
Here it may help in diagnosis because, as Dr. Graham 
has pointed out, the results from colchicine are rather 
specific and, in a large percentage of cases, positive. It 
offers an obvious advantage over phenylbutazone. 


Dr. CHARLEY J. SMYTH (Denver, Col.): I should like 
to congratulate our essayists for a most delightful review 
of the historical aspect of this subject. 

We have had some experience in the last 3 years with 
phenylbutazone given by oral doses, ranging from 100 
to 200 mg. in acute gout. In every instance, in thirty 
acute attacks in 27 different patients, we have had com- 
plete abortion of the acute attack within 8 hours. None 
of these patients had any particular change in the serum 
uric acid level at the end of 8 hours, and we had no 
significant toxicity. 

We think that the oral use of Phenylbutazone holds 
considerable promise. 


Dr. Howarp F. POo.Liey (Rochester, Minn.): Drs 
Ward, Slocumb, Hench, and I wish to confirm Dr. 
Graham’s report on the effectiveness of colchicine 
administered intravenously for acute gouty arthritis. 
We have given several hundred injections with satisfac- 
tory and encouraging results. The preparation and its 
method of administration are well tolerated. In most 
instances only a single injection is needed; rarely are 
more than two doses required. We have generally used 
doses at least as large as those given by Dr. Graham and 
his associates. Occasionally larger doses, up to 5 ml. 
and even up to 10 ml. in selected cases (colchicine 
0-65 mg./ml.), have been used. Even these doses have 
been well tolerated except for the infrequent occurrence of 
temporary gastro-intestinal upset when the large doses 
were given. I believe that none of our patients had 
nausea, vomiting, or diarrhoea from doses of 3 mg. or 
less, such as those used by Dr. Graham. One patient 
has had more than 100 doses of 5 to 10 ml. each over a 
period of 2 to 3 years without signs of intolerance or 
refractoriness to colchicine. 

We have found the intravenous preparation of colchi- 
cine especially suitable for post-operative attacks of 
gouty arthritis. The risk of gastro-intestinal upset from 
the oral use of colchicine generally is so great that 





* See also Annals of the Rheumatic Diseases (1953). 12, 16. 
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surgeons and physicians are unwilling to give it by mouth 
after operations. 

In so far as I am aware, a preparation of colchicine 
for intravenous administration of this concentration is 
not on the market in this country. Our supply is made 
in the laboratories at the Mayo Clinic from pure crystal- 
line colchicine obtained from Abbott Laboratories. 
I should like to ask Dr. Kammerer or the other dis- 
cussers who have used colchicine intravenously where 
they obtained their preparations. Perhaps members of 
our society could individually or even collectively 
encourage our friends in the pharmaceutical industry 
to make a preparation of colchicine suitable for intra- 
venous use generally available to the medical profession. 
I think such an effort would benefit our patients with 
gouty arthritis. 


Dr. Jacos S. Kominz (Rochester, N.Y.): In answer 
to Dr. Polley, I represent no drug house, but Parke Davis 
sent me a big supply of 1-ml. ampoules containing 1 mg. 
colchicine. I have been using this for over a year now, 
with results similar to those described by Dr. Graham 
and Dr. Polley. 


Dr. WILLIAM H. KAMMERER (New York, N.Y.): The 
preparation of colchicine just mentioned is the one we 
used. I should like to utter a word of caution because 
there is also another preparation on the market (I have 
forgotten which drug house puts it up) in combination 
with 20 gr. sodium salicylate and 10 gr. sodium iodide. 
If you are using it for a therapeutic test, the 20 gr. sali- 
cylate may lead you a little astray. 


Dr. DwiGut C. ENSIGN (Detroit, Mich.): I just want 
to confirm Dr. Kominz’s statement that Parke Davis 
does have this preparation available. As I understand 
it, in a roundabout way, they were about to advertise 
it to the profession when ACTH and cortisone came out, 
and they then felt it was a poor time to launch another 
new drug. If anybody is interested in getting it, if they 
will address their sales manager, it will promptly be 
made available. We also received a gratis supply of 
this material, which they were about to market under 
the name of “‘Aqua-Colchin”’. 


Dr. Howarp F. Poi.ey (Rochester, Minn.): We have 
also received some of the colchicine prepared for intra- 
venous use by Parke Davis. It has been said that they 
(and other companies) estimate that the cost of producing 
this item for general distribution would be greater than 
the cost of making it available as an unlisted item to 
those physicians who request it. In all probability, 
however, the intravenous use of colchicine would become 
more widespread if the availability of a suitable prepara- 
tion were more generally known. 


Dr. RICHARD T. SMITH (Philadelphia, Pa): At the last 
count before I left home, we had used phenylbutazone 
instead of colchicine in seventy acute attacks. 

When we first started using it we gave 400 mg. 
immediately, 200 mg. in 2 hours, and 200 mg. in another 
2 hours, and the majority of the patients received benefit 
within 8 to 10 hours. More recently we tried to decrease 
the dose to half the amount, and the majority of patients 
have responded to that, but three or four needed the full 
dose. It is a good general substitute for colchicine, but 
one patient who failed to respond to phenylbutazone 
gets good results from colchicine. 


Dr. DONALD GRAHAM: All I want to do, sir, is thank 
those who discussed this paper. 
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Clinical and Laboratory Effect of Long-Term Intr. 
Articular Hydrocortisone in Rheumatoid Arthritis 
By IvAN F. DuFF, WILLIAM M. MIKKELSEN, WILLIay 
D. RosBInson, and Noet H. CHATELIN, Amn Arbor 
Michigan. 

Over a 3-year period, 1,020 serial injections of 37. 
mg. hydrocortisone have been made into 105 rheumatoji 
joints (sixty patients). In 53 joints (SO per cent.) worth. 
while benefit was achieved; in ten knees the injections 
were combined with orthopaedic measures to oOvercone 
flexion contractures. In fifteen other joints benefit wa 
eventually prolonged for 17-34 days before a repeat 
injection was required. Upon discontinuation of 
therapy, benefit has persisted from 4-12 months in 19 per 


cent. of all treated joints. In twelve knees (sevey 


patients) local remission of active inflammation accom. § 


panied improvement in untreated joints, but control of 
the arthritis in the knees of two patients, with main. 
tenance of weight-bearing, may have contributed to rapid 
hip-joint deterioration. 

Treatment of 32 joints (31 per cent.) was eventually 
discontinued because partial initial benefit could not be 
further improved. Decreasing local responsiveness to 
the steroid was observed in four joints. In twenty joints 
(19 per cent.) there was no clinical response to hydro- 
cortisone. Ten individuals refused repeated injections 
because of discomfort or failure to achieve benefit. 

Synovial fluid from 35 knees was repeatedly studied 
As previously reported, local hydrocortisone may produce 
remarkable alterations toward normal in joint fluid 
These changes generally parallel the clinical effect but 
dissociation was apparent in 29 per cent. Maintenance 
of joint fluid improvement was usually dependent upon 
repeated steroid injection. The alterations in synovia 
fluid were followed in seven joints from the active inflam- 
matory stage into remissions developing during the 
months of hydrocortisone administration and which have 
persisted for upwards of 16 months after steroid with- 
drawal. 


Discussion.—Dr. JosePpH L. HOLLANDER ( Philadelphia, 
Pa): Several points in this excellent paper bring out some 
things we have been interested in for years. 

One is this matter of the optimum dose. Dr. Duff and 
Dr. Robinson have worked out, as we have, that the 
optimum dose is between 25 and 37:5 mg. As Dr. 
Dougherty demonstrated in his connective tissue work, 
there is an optimum dose level. Too much can give not 
only no greater response but even a diminished response. 
We have seen that, too. Perhaps Dr. Duff has seen such 
over dosage and may want to describe it. 

Secondly, the matter of decreasing effectiveness from 
repeated injections. We have seen that, too. We have 
found that in such cases a change to hydrocortisone 
tertiary-butyl acetate will often renew the effectiveness 
of the hydrocortisone acetate. 

Thirdly, this matter of injections producing damage 
to the joints. Dr. Duff reported two or three patients 
who had been kept ambulatory by this method and then 
developed increasing degeneration in the hip joints. We 
have also seen that ina few cases. We have also followed 
quite a few of the knee cases by x ray to see how much 
increase in damage there was, or whether osteoporosis 
was produced by this method, as it often is by large doses 
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systemically. We have not seen osteoporosis produced 
by intra-articular hydrocortisone. 

Lastly, the matter of relapse and sustained benefit. 
We feel there is some sustained benefit even when we 
discontinue the hydrocortisone injections in many cases. 
But we feel the method is most useful as an aid to facili- 
tating rehabilitation, maintaining function, and making 
orthopaedic correction of deformities more rapid and 
effective. 

Dr. Durr: The optimum dosage of intra-articular 
hydrocortisone is not very adequately defined. Obser- 
vations reported in this study indicate that serial injec- 
tions of hydrocortisone acetate at the 10-mg. level are 
capable of achieving definite improvements in synovial 
fluid characteristics, but without obvious clinical benefit. 
Repeated dosages at the 25-mg. level have been associated 
with clinical benefit as well as favourable joint fluid 
Dosages in the 25- to 50-mg. range are 
routinely employed for intra-articular injections in our 
clinic. There is no evidence to our knowledge that 
dosages in excess of 50 mg. offer any particular advantage. 


Attempt to produce Experimental Arthritis with Synovo- 
Toxic Antiserum tagged with I'*!. By Cuttinc B. 
Favour, JoeL C. GOLDTHWAIT, and THEODORE B. 
BAYLES, Boston, Mass. 

Interest in the Masugi type of experimental nephritis 
which has been successfully studied with isotope-tagged 
antisera prompted this investigation of arthritis. Normal 
guinea-pigs were exsanguinated and their carcases 
perfused with saline. Pooled synovial tissue from several 
animals was extracted with saline buffered at different 
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PH levels and the cell-free supernatants used to produce 
an anti-joint serum in rabbits. “Immune” rabbit plasma 
was fractionated by Cohn’s cold alcohol technique and 
the various fractions tagged with I'*!. These were then 
injected into normal guinea-pigs. At various intervals 
between a few hours and 3 weeks animals were killed and 
the radioactivity of joints and various organs determined. 
Other animals were held for observation during longer 
intervals. Analysis of tissue samples, of local histology, 
and of surviving animals indicates that no damage or 
specific localization of an isotope tag on the joint tissue 
took place. Since care was taken to repeat for joint 
tissues that which can be done for nephritis, some doubt 
is cast on the specificity of the experimental nephritis 
model. Of more importance, no evidence has been 
found that arthritis is the result of an antibody directed 
against joint tissue. 

Discussion.—Dr. J. ALBERT Key (St. Louis, Mo.): 
We have started some experiments similar to the first 
group without tagging our joint antigens. Those 
experiments will be dropped as soon as I get home 
because I think the authors have proved that one cannot 
sensitize an animal with joint tissue and then inject joint 
tissue into the circulation and produce inflammation in 
the joints. 

I have been interested for quite a long time in trying to 
produce an Arthus-phenomenon in a joint. We used 





egg albumen and horse serum, or dog serum, rather. 
We produced a transient arthritis just as has been shown, 
but as soon as the acute inflammatory reaction subsided 
the joint tended to return to normal, unless irreversible 
changes had occurred. 














Textbook of Orthopaedic Medicine. Vol. I, Diagnosis 
of Soft Tissue Lesions. By James Cyriax. 1954. 
Pp. 692, 128 illus. Cassell, London. (45s.) 

Had Dr. Cyriax in this book confined his work to the 
subject matter of his sub-title, he would have performed 
a valuable service, for there are interesting points in his 
method of physical examination and in his elucidation 
of disorders of muscular function and of peri-articular 
lesions. As it is, we find this work one of the most 
exasperating that has come our way. We must admit 
at the outset that we were disturbed by the publisher’s 
note that “this is the first book in the world literature to 
describe a valid system for examining in isolation each 
function of joint, ligament, bursa, dura mater, nerve 
sheath, muscle, and tendon: the criteria distinguishing 
each disorder are set out in detail’. There is no place 
for such hyperbole in present-day medical publication, 
and, of course, such extravagant statements are in no 
way borne out by a careful study of the book itself. This 
work is verbose, repetitive, and illogical. Examination, 
diagnosis, and treatment are hopelessly muddled in 
sequence. Although the work is concerned with soft 
tissue lesions, much time is spent upon the pathology and 
treatment of bone and joint disorders, with most unsatis- 
factory conclusions. Don Quixote-like, Dr. Cyriax tilts 
at imaginary enemies and exposes himself pitiably. 

His writing contains many inconsequential asides, as 
may be seen in his discussion of obsolescent and future 
treatments for intervertebral disk lesions and the treat- 
ment of other lumbar disorders. Dr. Cyriax suggests, 
as a new idea, “a method of arthrodesis using a wedge 
of bone introduced between two spinous processes”’; 
a method that has been in use in many hospitals through- 
out the world for some years! We do not know who is 
the Debeyre, to whom he has ascribed anterior arthre- 
desis by the abdominal approach. As far as we know 
B. H. Burns was the first to carry out this operation, and 
amongst other advocates have been Mercer of Edinburgh 
and Merle d’Aubigné of Paris. Throughout this book 
inadequate recognition has been given to orthopaedic 
surgeons for their contributions to physical medicine. 
Furthermore, although many authorities are quoted, 
there is no bibliography. 

Dr. Cyriax without doubt is an amusing and forceful 
teacher of physical medicine, but in this book he has done 
nothing to sustain his argument for the establishment of 
a department of orthopaedic medicine, which doubtless 
would include the manifold medical interests of diseases 
such as bone and joint tuberculosis, osteomyelitis, 
infantile paralysis, metabolic disorders of the skeleton, 
and even rheumatoid arthritis, subjects which from an 
orthopaedic and medical point of view are in his book 
only very slightly touched upon. One realizes that none 


of these are purely soft tissue lesions, but then neither are 
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the intervertebral disk lesions about which so much of 
the book expands. 

Dr. Cyriax has missed a great opportunity. He had 
something important to give in teaching a proper method 
of physical examination, and his book would have been 
valuable if, a quarter of its present size, he had eliminated 
the nonsense. NORMAN CAPENER. 


Espondilite Anquilosante (Ankylosing Spondylitis). By 
Jacques Houli. 1954. Pp. 109, 16 illus. Editéria 
Capitolio, Rio de Janeiro. 

This short monograph may be regarded as a reasonably 
comprehensive account of orthodox views on ankylosing 
spondylitis. One of the author’s main aims in publishing 
it—and we must congratulate him on this—was to make 
a plea for its early diagnosis as the one hope of preventing 
chronic invalidism. It is strange to find him stating that 
this disease is known as “‘juvenile spondylitis” in England, 
but he makes thorough amends for this error by rejecting 
the American view that the condition is a form of 
rheumatoid arthritis. Each chapter contains a resume 
of modern methods of diagnosis and treatment, etc., 
comparing them with the author’s findings in 25 of his 
own cases. Although aware of the limitations of 
cortisone, he regards it as one of our strongest thera- 
peutic weapons. It is a pity there is the odd serious 
mistake such as the statement on p. 30 that rheumatoid 
arthritis is commoner in males. Photographs of some 
typically advanced cases are included, but the x-ray 
reproductions are generally poor, and it is surprising to 
find no index. On the whole, however, the book is fairly 
well balanced and it is easy to read. 

PAUL B. WOOLLEY. 


Arthritis and Rheumatism: The Diseases and 
Treatment. 
contributors. 
($10; 70s.) 
The primary purpose of this book, as stated in the 

preface, has been to emphasize the everyday respon- 

sibilities and functions of the physician who cares for 
arthritic and rheumatic patients. That this aim has not 
been fully achieved is evident from the fact that degenera- 
tive joint disease is dealt with in four pages. The chapter 

on basic and comparative physiology of joints forms a 

useful and adequate introduction to the subject; included 

in this is a discussion on the composition of joint fluid 
such.as is rarely found outside the comprehensive works 
on the subject. It is surprising, however, that no mention 


Their 
By Charles L. Steinberg and five other 
1954. Pp. 309. Springer, New York. 
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BOOK REVIEWS 


is made of the value of differential white cell counts on 
synovial fluid, apart from a somewhat misleading state- 
ment in a later chapter that the “presence of many 
polymorphonuclear cells usually indicates a _ specific 
bacterial infection rather than rheumatoid arthritis’. 

In the course of a comprehensive discussion on the 
pathology of rheumatoid disease the inclusion of collagen 
disorders is in keeping with the present tendency to bring 
these disorders within the scope of the rheumatologist. 
This chapter is profusely illustrated with excellent micro- 
photographs, several of which are in colour. The 
authors point to the increasing frequency with which 
L.E. cells are found in rheumatoid arthritis and raise the 
problem of the relationship between disseminated lupus 
erythematosus and rheumatoid arthritis, but not all will 
agree that disseminated lupus erythematosus is unrelated 
to chronic lupus erythematosus. 

Rheumatic fever is discussed from several aspects, 
particular attention being paid to the clinical mani- 
festations and much recent work is included in the 
sections on treatment with cortisone, prophylaxis and 
prevention. 

The section on rheumatoid arthritis comprises nearly 
50 pages and gives an up-to-date picture under the 
headings aetiology, pathogenesis, pathology, symptoms, 
therapeutic criteria, classification of stages, differential 
diagnosis and treatment. This latter section includes a 
discussion on gold therapy, special attention being paid 
to the toxic disturbances and their treatment. Methods 
of administration of cortisone and hydrocortisone are 
discussed, due attention being paid to several recent 
papers, but no mention is made as to the selection of 
suitable patients for the exhibition of these substances. 
Due consideration is given to the relative and absolute 
contra-indications. The importance of infection and 
surgical procedures and the management of patients 
receiving hormone therapy is stressed. 

There are short sections on variants of rheumatoid 
arthritis, rheumatic syndromes and uncommon joint 
disorders such as fluorosis and hydralazine (Apresoline) 
arthritis. The inclusion of this pharmaceutic arthritis is 
proof of the admirable co-operation between author and 
publisher, since the report referred to appeared in the 
literature only a few months before this book was pub- 
lished. Orthopaedic treatment is discussed in some detail 
as an adjunct to medical care and physiotherapeutic 
measures. 

A valuable chapter on physical medicine treatment 
includes such important topics as the place of thera- 
peutic and prophylactic exercises with considerable detail 
as to the ideal extent of such movements for each joint. 
A very practical section is devoted to rehabilitation, not 
in the usual vague terms but with particular emphasis on 
the patient’s return to his place in society, his functioning 
within the limits of his disability and to the best of his 
capabilities. To this end many simple self help devices 
are described. 

In a book so profusely illustrated, including many in 
colour, it is disappointing to find so few x-ray productions 
and these of poor quality. 


R. I. MEANOCK. 
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Connective Tissue in Health and Disease. Edited by 
G. Asboe-Hansen. 1954. Pp. 321. Munksgaard, 
Copenhagen. ($7.50; DAN. Kr. 50.) 

The connective tissues have been studied intensively in 
recent years by physicists, chemists, biologists, and 
pathologists. At the same time there has been a new 
interest in the rheumatic diseases, and the rheumatologist 
—although still mainly concerned with joint disease—is 
becoming increasingly a specialist in connective tissue 
disorders of all kinds. In the future someone may write 
a text-book of rheumatology in the widest sense, dealing 
with the subject in terms of connective tissue mechanisms, 
but the gap between the fundamental studies of con- 
nective tissue and the problems of disease in patients has 
not yet been bridged. 

Great advances have been made in recent years. 
Connective tissue metabolism which was a closed book 
five years ago is now an established and rapidly expanding 
subject. New methods have been introduced for the 
isolation and characterization of connective tissue com- 
ponents and connective tissue changes are explored by 
histochemical techniques and biophysical analysis; but 
we are still at the stage of analysis and few attempts have 
been made to integrate new knowledge and to develop 
concepts that might be useful to the clinician. Those 
who hope to find such a synthesis in Dr. Hansen’s work 
will be disappointed. 

The present volume is not so much a book as a collec- 
tion of independent reviews by accepted authorities. Thus, 
Karl Meyer presents his views on the chemistry of the 
ground substances and Dorfman gives us a very up-to- 
date review of the metabolism of mucopolysaccharides 
dealing fully with new work using C,,-labelled acetate. 
The really new piece of information is that on the basis of 
these studies hyaluronic acid appears to have a metabolic 
half-life of only two days. The histochemistry of con- 
nective tissue is reviewed by McManus and spreading is 
discussed by Duran-Reynals. As one would expect from 
the editor’s interest, polysaccharides and mast cells are 
fully dealt with; but the chapter on collagen is very 
sketchy and elastin receives little consideration. There 
are also reviews dealing with ageing, wound healing, and 
the influence of hormones on connective tissue, and there 
is an account by Rinehart of the arteriosclerotic changes 
produced in monkeys by pyridoxine deficiency. Many 
of these reviews are clearly intended for the specialist and 
are a useful source of up-to-date information. On the 
other hand, the vast subject of arthritis has been dismissed 
in nine pages, and dermatology and ophthalmology 
receive similar treatment, so that these clinical chapters 
are really only of interest to non-medical readers. There 
is a good opening chapter by Robb-Smith on morpho- 
genesis and there are many other excellent contributions. 
We should be grateful to Dr. Asboe-Hansen for collecting 
sO many useful reviews into one volume, but not all the 
reviews are of equal quality, some references are in- 
accurate, and the volume sent for review contains four 
doubly printed pages which are quite illegible. 

Perhaps the time is not yet ripe for a clear and 
integrated account of the connective tissue in health and 


disease. J. H. KELLGREN. 
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Funktionelle Réntgendiagnostik der Halswirbelsaule. By 
C. Buetti-Bauml. 1954. Pp. 160+-viii, 154 figs. 
Georg Thieme Verlag, Stuttgart. (D.M. 42.) 
Although this book is printed and published in 

Germany it is Swiss in origin (from the University of 

Basel) and won the Jubilee Prize of the Swiss Radio- 

logical Association in 1952. It is a comprehensive 

radiological study of the cervical spine in health and in 
degenerative disease and trauma; films depict the spine 
at “rest” and in flexion, extension, rotation, and side- 
flexion. The movement of each vertebra (measured in 
degrees from the vertical plane) has been calculated in 
healthy young adults, and this gives a quantitative 
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standard for comparison in assessing the loss of functigy 
in pathological processes. Of particular interest is th: 
chapter which deals with the x-ray appearances of the 
cervical spine in wrestlers, whose necks are liable to by 
subjected to unusual stresses. Although these men wer 
symptom-free the degree of spondylosis present was oy 
of all proportion to age. 

The photographs are excellent and the paper of firg. 
class quality. In spite of minor blemishes, such as the 
absence of an index, the book will prove to be of interey 
to all those whose work brings them into contact wit} 
x-ray films of the cervical spine. 

DAVID PREISKEI 


HEBERDEN SOCIETY 


Heberden Oration.—Dr. R. M. Stecher of New 
York, who delivered the Heberden Oration on 
September 24, 1954, took as his subject ‘‘Heberden’s 
Nodes’’. The oration will be printed in the March, 
1955, issue of the Journal. 


Clinical Meeting.—At a meeting held at the Post- 
graduate Medical School of London on September 
25, 1954, the following papers were read: 


Dr. MALCOLM THOMPSON (Northern General Hospital, 
Edinburgh): ‘‘Kerato-Conjunctivitis Sicca and Rheuma- 
toid Arthritis”. In a study of 210 consecutive cases of 
rheumatoid arthritis, thirty patients (14-3 per cent.) had 
symptoms and signs of kerato-conjunctivitis sicca; in 
sixteen these were of the mild type. Ocular complica- 
tions occurred more frequently in females than in males, 
6-5 :1, and were generally associated with severe and 
long-standing arthritis. 

Investigation of the effect of steroid hormones was 
made in fourteen cases. Cortisone eye drops in mild 
cases and sealing of the lacrimal puncta and canaliculi 
in severe cases was found to be the treatment of choice. 


Dr. G. A. K. MIssen and Dr. J. E. DUNCAN TAYLOR 
(Postgraduate Medical School of London): *‘Amyloidosis 
in Rheumatoid Arthritis. A Survey of Autopsy Material’’. 
Out of a total of 6,605 cases coming to autopsy at the 
Postgraduate Medical School of London during the 
19-year period 1935-1954, rheumatoid arthritis was 
diagnosed in 48. A study of the histological material 
from these 48 cases revealed amyloidosis of secondary 
type in eight (but in two of these there existed a possible 
alternative cause for the amyloidosis). Liver, kidney, 
spleen, and adrenal were the organs most commonly 
affected, the first three being involved in all eight cases. 

All eight cases had shown proteinuria during life; 
three of them had died in uraemia; in six out of eight the 
last blood urea level recorded was above 100 mg./100 ml. 


Dr. Rita LACKNER and Dr. G. R. FEARNLEY (Post- 
graduate Medical School of London): “Incidence of 
Amyloidosis in Rheumatoid Arthritis”. 183 cases of 


rheumatoid arthritis who attended hospital during 4 
One-year period were screened for amyloidosis. On the 
assumption that the most likely clinical pointer to the 
presence of amyloidosis would be unexplained albumin- 
uria, the urine of all patients was tested, the number of 
tests depending upon the number of attendances of each 
patient. Persistent albuminuria was found in 24 of those 
tested; in twelve it could be ascribed to involvement of 
the renal tract by some other pathology and in twelve 
it was unexplained by renal investigation. Ten of these 
patients were further investigated by a quantitative congo 
red test and/or by liver biopsy; seven patients were found 
to be suffering from amyloidosis. One patient died 
before he could be investigated and extensive amyloidosis 
was found post mortem. The incidence of amyloidosis 
in an unselected series of hospital patients with rheuma- 
toid arthritis is thus about 4 per cent. 


Dr. G. O. Storey (St. Leonard’s Hospital, London): 
“Paraplegic Para-Articular Calcification”. This con- 
dition, which is characterized by the deposition of 
calcium and later bone in the soft tissue around joints, 
usually involves the hips and knee joints. Three cases 
were described: two with encephalo-myelitis, and the 
other with a cerebral neoplasm for which craniotomy 
was performed. 

A series of 51 patients with chronic nervous disorders 
showed only two cases with calcification round the hip 
joints and this was slight in extent. Patients with para- 
plegia due to trauma of the central nervous system and 
encephalomyelitis are particularly liable to develop this 
complication, which it appears to develop mainly in 
younger people. 

The aetiology of the condition was discussed. No 


entirely satisfactory explanation for the development of 


the calcification was found. 


Miss JEANETTE PirKIs, Dr. NANETTE De Coek, Dr. 


RITA LACKNER, and Dr. G. R. FEARNLEY (Postgraduate 


Medical School of London): “‘Diphenylamine Reaction in 
Rheumatoid Arthritis”. This serum colour reaction 
was investigated in rheumatoid arthritis, and a reasonable 
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overall correlation with the erythrocyte sedimentation 
rate (Westergren) was found. The serum diphenyl- 
amine level fell in patients treated with steroid hormones. 
/ There were unexplained fluctuations in the level which 
were not reflected by the E.S.R. The reason for these 


The test was therefore found 


consuming than the E.S.R. In only two patients with 


» active rheumatoid arthritis and a normal E.S.R. was the 
| diphenylamine level found to be raised. 


Dr. G. R. FEARNLEY, Dr. E. G. L. Bywaters, Dr. 
R. I. MEANOCK, and Dr. RITA LACKNER (Postgraduate 
Medical School of London): **A Comparison of Procaine 
and Hydrocortisone given by Intra-Articular Injection 
in Rheumatoid Arthritis”. Ten patients suffering from 


| generalized rheumatoid arthritis whose main disability 


could be ascribed to severe involvement of one knee were 
selected for a clinical trial. They were placed by random 
allocation into two groups of five. One group received 
four fortnightly injections of 50 mg. hydrocortisone 
acetate into the affected knee and the other group 
received four fortnightly injections of 4 ml. 2 per cent. 
procaine. At the end of each course there was a rest 
period of 2 months, after which the groups were trans- 
posed, those who had received procaine being given a 
course of hydrocortisone and vice versa. A variety of 
assessments were made initially and at each attendance. 
The most valuable were found to be the sedimentation 
rate, limitation of extension, joint tenderness, and walking 
time. Both forms of therapy gave improvement, but the 
overall effect of hydrocortisone was more dramatic than 
that of procaine. 


Dr. A. AronorF, Dr. E. G. L. Bywaters, and 
Dr. G. R. FEARNLEY (Postgraduate Medical School of 
London): **Pulmonary Changes in Rheumatoid Arthritis”. 
The incidence of lung lesions in patients with rheumatoid 
arthritis was compared clinically, radiologically, and 
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post-mortem with that of groups of other patients 
selected as controls. No specific lung lesion was found 
in rheumatoid patients which could be characteristically 
associated with rheumatoid arthritis, and the relative 
frequency of common pulmonary lesions such as bron- 
chitis, tuberculosis, and bronchiectasis was about the 
same in the rheumatoid series as in the controls. It was 
concluded that if a “rheumatoid lung lesion” exists, it 
is not common. 





Annual General Meeting.—This was held at the 
Royal College of Surgeons, London, on December 4, 
1954. The following papers were read: 


Dr. G. D. Kersey (Bath): “Changes in the Sacro- 
iliac and Peripheral Joints in Spondylitis and 
Rheumatoid Arthritis.” 

Dr. B. E. W. Mace (London): “Gout and Pregnancy.” 

Dr. ELLIs DRESNER and Dr. MAXWELL SCHUBERT 
(London): ‘Comparison of Reticulin and Collagen.” 

Dr. M. KEEcH (Taplow): “‘Digestibility of Human Skin 
Collagen by Collagenase in Different Age Groups 
and Conditions.” 

Dr. H. F. West (Sheffield): “Effect of 9-fluoro Cortisol 
Acetate on Adrenal Function.” 

Dr. J. C. LEONARD (London): “‘Potentiation of Corti- 
sone in Rheumatoid Arthritis.” 


A Symposium on Osteo-Arthritis was given by 
the following: 


Pror. D. H. Co.uins (Sheffield): “Pathology of Osteo- 
Arthritis.” 

Dr. G. Loewi (Cambridge): “Changes which occur in 
Ageing Cartilage.” 

Dr. J. BALL (Manchester): “Joint Changes in Patients 
with Heberden’s Nodes.” 

Mr. G. C. LLoyp Roserts (London): ‘Relationship 
between Symptoms and Lesions.” 

Mr. M. H. M. HArrIsON (London): “‘Changes in the 
Vascular Tree in Osteo-Arthritis.” 

Pror. J. H. KELLGREN (Manchester): Summing up. 


LIGUE EUROPEENNE CONTRE LE RHUMATISME 
THIRD EUROPEAN CONGRESS, 1955 


Under the High Patronage of H.M. the Queen of the Netherlands 


The Third European Rheumatology Congress will 
be organized by the ‘‘Nederlandse Vereniging van 
Rheumatologen’’, and will be held from June 13-17, 
1955, at the Kurhaus, Scheveningen, The Hague. 


Organizing Committee 

Dr. J. van Breemen 
E. M. Bingen 

Prof. Dr. J. Goslings 
Dr. J. J. de Blécourt 
Dr. P. van der Meer 


Hon. President: 

Chairman: 

President Scientific Commission: 
Secretary: 


Treasurer: 


Dr. H. van Swaay 


Dr. G. van Dam 

E. G. van Heusden 
Dr. R. K. W. Kuipers 
F. J. F. Steiner 


Secretary of the Congress: 
Members: 


Scientific Programme.—This will comprise four sections. 
Papers will be presented by the following: 


Section 1. Rheumatic Fever 
Dr. E. G. L. Bywaters, U.S.-U.K. (England). 
Prof. F. Coste (France). 
Dr. P. van der Meer (Netherlands). 
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Section 2. Connective Tissue 
Drs L. E. Glynn, R. Consden, J. Holborow, and 
E. G. L. Bywaters (England). 
Prof. G. C. Heringa (Netherlands). 
Dr. G. Asboe-Hansen (Denmark). 
Dr. Morris Ziff (U.S.A.). 


Section 3. Osteo-Arthritis of the Spine and Disk 
Degeneration 
Prof. Sten Friberg (Sweden). 
Prof. S. de Séze and Dr. J. Lacapére (France). 
Dr. P. Barcel6 and Dr. J. M. Vilaseca Sabater 
(Spain). 
Prof. H. Junghanns (Germany). 


Section 4. Rheumatism and Social Medicine 
Dr. R. J. Weissenbach and Dr. F. Francon (France). 
Prof. K. M. Walthard (Switzerland). 
Prof. A. Masturzo (Italy). 
Prof. E. W. Baader (Germany). 
Drs. M. Ruelle and A. Henrard (Belgium). 


These papers will be presented in plenary sessions. 
The discussions will be opened immediately after the 
presentation of the reports. 

Members who wish to deliver short papers (maximum 
10 minutes) on these or other subjects are requested to 
forward the titles to the Secretariat. Summaries of 
100-150 words in any two of the four congress languages 
(English, French, German, Spanish) must be submitted 
before January 1, 1955. The Organizing Committee 
will decide the acceptance or refusal of these com- 
munications. 

Film demonstrations will also be arranged, and there 
will be a scientific exhibition in the Kurhaus; members 
who wish to contribute are requested to apply before 
January 1, 1955. There will also be an exhibition of 
medical and pharmaceutical products. Interested firms 
may obtain further information from the Secretariat. 


Social Programme.—A day excursion to Amsterdam, 
planned for June 15, is open to all members. A trip 
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through the canals of the ancient city will be provide 
through the generosity of the Municipality of Amsterdam, 
and there will be an official reception by the Netherlang 
Government at the Rijksmuseum. On June 17 ther 
will be a social evening with buffet-supper for all member; 
of the Congress. 

A special ladies’ committee will arrange for the enter. 
tainment of the associate members. 

The Committee is considering the possibility of organ. 
izing a post-congress sight-seeing tour through the 
Netherlands and Belgium, combined with a few scientific 
meetings. The tour will last about seven days and 
members of the Congress will have the opportunity of 
seeing the most famous works of art of the two countries 


Registration Fee (including all social events and excur. 
sions): Active members, 100 Neth. florins (including 
Congress Proceedings); Associate members, 60 Neth 
florins. 
Exchange rates (approximate): 
£1 = 10-70 Neth. florins; 
$1 = 3-80 Neth. florins. 


Bank.—Amsterdamsche Bank N.V., The Hague. 


Accommodation.—The price of hotel rooms at Scheven- 
ingen varies from 8-50 to 32 Neth. florins, depending 
upon the hotel category (five classes), the location, and 
the bath facilities. Breakfast is always included, and 
for a stay of five or more days partial board can be 
arranged. 

Further details concerning the technical pro- 
gramme, registration, methods of payment, hotel 
reservations, film demonstrations, exhibitions, enter- 
tainment, and excursions and registration forms will 
be supplied on application. 


All correspondence should be addressed to the 
Secretariat of the Congress: Burg. De Monchyplein 
9, The Hague, Netherlands. Tel. 185281. 


CHARTERED SOCIETY OF PHYSIOTHERAPY 


Annual Congress, 1954 


The annual congress of the Society was held at Harro- 
gate from September 8-12, 1954. The following lectures 
and discussions dealt with various aspects of rheuma- 
tology: 


ProF. S. J. HARTFALL : “Stress factors in the Aetiology 
of the Rheumatic Diseases’’. 


Dr. W. YEOMAN: “Physiotherapy in the Treatment of 
Rheumatic Disorders’’. 

Mr. R. BROOMHEAD: “Management 
Treatment of Arthritis of the Hip’’. 
Mr. H. Petty: “Orthopaedic Management of Rheu- 

matoid Arthritis’. 
Mr. M. EL.Its: “Soft Tissue Lesions of Ankle and 
Shoulder”’. 
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NUFFIELD FOUNDATION 


GRANTS FOR RESEARCH IN 


During the past 5 years the Nuffield Foundation 
has been supporting much chemical and other work 
on adrenal hormones, but it is now reverting to its 
original policy of supporting fundamental and 


* clinical research into the nature of the rheumatic 
| diseases. 


To the University of Manchester Rheumatism 
Research Centre, an additional grant of £70,000 
payable over the coming 8 years is made to extend 
the work under the director, Professor J. H. 
Kellgren. 

At the Northern General Hospital, Edinburgh, the 
Foundation is providing a new building for the 
Rheumatic Unit on an adjoining site to house 
consulting and research rooms, clinics, and labora- 


RHEUMATISM 


tories, at a cost of £27,000. The new building will 
be ready by the end of 1954. In addition, the 
Foundation will continue its annual grant to assist 
the unit’s work, and over the 5 years 1954-1958 it 
will provide £38,000 for this purpose. 

In addition, two smaller grants have been offered 
to other rheumatism centres: £8,000 to the University 
of Sheffield to finance a research fellowship at the 
Sheffield Centre for the Investigation and Treatment 
of Rheumatic Diseases, directed by Dr. H. F. West, 
and £6,000 to the Oxford Regional Hospital Board 
for an experimental pathologist to work on the 
pathogenesis of rheumatic diseases under Dr. 
A. G. S. Hill at the new Rheumatic Diseases 
Research Centre, Stoke Mandeville Hospital, Bucks. 


EMPIRE RHEUMATISM COUNCIL 


COURSE FOR 


The British Postgraduate Medical Federation and 
Empire Rheumatism Council will hold a course for 
consultants on Modern Aspects of Rheumatic Disease 


CONSULTANTS 


at the Arthur Stanley Institute, Middlesex Hospital, and 
the Postgraduate Medical School, London, on March 
24-26, 1955. 


LIGA MEXICANA CONTRA EL REUMATISMO 
Officers, 1954-1955 


President: Dr. Javier Robles Gil 
Vice-President: Dr. Salvador Aceres 


Dr. Manuel Boesterly 
Dr. Armando Cuéllar 


Secretary: 
Treasurer: 
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This section of the ANNALS is published in collaboration with the two abstracting Journals, P+ 
ABSTRACTS OF WORLD MEDICINE, and OPHTHALMIC LITERATURE, published by the British Medical consi¢ 
Association. group 
The abstracts selected for this Journal are divided into the following sections: Acute Rheumatism: carrie 
Chronic Articular Rheumatism (Rheumatoid Arthritis, Osteo-Arthritis, Spondylitis, Miscellaneous); the a 
Disk Syndrome; Gout; Non-Articular Rheumatism; General Pathology; ACTH, Cortisone, and other sae: 
Steroids; Other General Subjects. At the end of each section is a list of titles of articles noted but not ~ 
abstracted. Not all sections may be represented in any one issue. res 
The section ‘‘ACTH, Cortisone, and other Steroids’’ includes abstracts and titles of articles opere 
dealing with steroid research which, although not directly concerned with the rheumatic diseases, cases 
may make an important contribution to knowledge of the scope and modus operandi of steroid therapy. clusi¢ 
elder 


Acute Rheumatism cardia; the electrocardiogram showed evidence of left 


Comparative Effects of Aspirin, ACTH, and Cortisone on bundle-branch block. She died after 27 days in hospital, 
the Acute Course of Rheumatic Fever in Young Adult 24 necropsy revealed thickening and contraction of the F Use 





Males. Houser, H. B., CLARK, E. J., and Storzer, ‘Mitral valve and chordae tendineae and Aschoff nodes in la 
B. L. (1954). Amer. J. Med., 16, 168. 7 figs, 15 refs. the myocardium. A man aged 76, with a history of pain mss 
The comparative efficacy of aspirin, cortisone, and Nd stiffness in the joints of 2 years’ duration was pe 
ACTH in the treatment of acute rheumatic fever was @4mitted with fever, tachycardia, and pain in the left an 
investigated at the United States Air Force Hospital, Side of his chest. He died from bronchopneumonia and L. 
Wyoming. Of 148 young adult males with acute rheu- 4t necropsy rheumatic pancarditis was found. In the 43 
matic fever admitted between January, 1951, and June, maining two cases in females aged 74 and 68 years F 
1952, 61 received aspirin, 45 cortisone, and 42 ACTH.  espectively, fever, tachycardia, and apical systolic mur- Trea 
Full details are given of the diagnostic criteria, the Urs were present on admission. The fever did not C 
investigations carried out, and the dosage of the drugs. '¢Spond to treatment with antibiotics, but after adminis- tr 
The results showed that fever and joint pain subsided _ tation of salicylates the temperature promptly became i 
more rapidly in the patients given aspirin than in those Ormal. One of these patients remained well for 2} , 
given cortisone or ACTH, but that otherwise there was Years, but the other subsequently required treatment for 6, 


little difference between the three drugs in their effect on mild congestive cardiac failure. The authors consider 
occurred in most cases in all three groups. The authors diagnosis was not certain. C. E. Quin. 

state that the effect of the drugs on rheumatic carditis 
cannot be determined until the resuits of the long-term Commissurotomy for Rheumatic Aortic Stenosis. Syn 


follow-up are known, but in each group there were cases I. Surgery. BaiLey, C. P., Botton, H. E., JAmison, ( 
in which new murmurs were elicited, these persisting  W. L., and NicHots, H. T. (1954). Circulation (N.Y), F 
while the patient was receiving a full therapeutic dose of 9,22. 12 figs, 11 refs. wit 
the drug. Although a number of workers have contended that in V 

It is concluded that none of these three drugs is ideal aortic stenosis is arteriosclerotic in origin, the present of ¢ 
for the treatment of acute rheumatism; indeed, in the authors believe that it is usually the result of rheumatic fre¢ 
authors’ view, adequate treatment for this disease is not infection, the commissures between the valve cusps —t 
yet available. Kathleen M. Lawther. becoming united as a result of the rheumatic process. of 


If the condition is associated with a mitral lesion known but 
Active Rheumatic Heart Disease in Patients over Sixty. to be rheumatic, then the probability of the aortic lesion of 


GriFONE, J. W., and KITCHELL, J. R. (1954). J. Amer. being also of rheumatic origin is very high. The mal- | tha 

med. Ass., 154, 1341. 7 refs. formation present in the case of congenital aortic stenosis der 

It is pointed out that acute rheumatic heart disease is_ is of a different type and requires different surgical dis 
usually seen only in children or young adults, and is treatment. chi 
often not diagnosed in patients over 60 years of age. At the Hahnemann Medical College and Hospital, of 
In this paper four cases are reported from the Presby- Philadelphia, the authors have attempted to treat aortic ar 
terian Hospital, Philadelphia, in which the patients, all stenosis by using a triradiate dilator (illustrated) which cas 
over 60 years, were thought to be suffering from rheumatic engages and ruptures the commissures. Of 27 patients —_ 
heart disease. One woman aged 62, who had had _ with pure aortic stenosis so treated, six (22 per cent.) died, Th 
hypertension for 11 years, developed fever and tachy- probably because some of the cases were really con- co 
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Syndromes of Rheumatoid Arthritis. 





ABSTRACTS 


genital in origin and the valve had only two cusps, while 
in others because the heart muscle was unduly soft. On 
the other hand, of 35 with combined aortic and mitral 
lesions, five died, a mortality of only 14 per cent., this 
lower figure being attributed to the smaller size of the left 
ventricle, which was less irritable than in the other forms. 

In consequence of the dangers and difficulties asso- 
ciated with the transventricular approach and of the 
considerable discrepancy in mortality between the two 
groups described above, the authors have devised and 
carried Out a retrograde approach through the wall of 
the ascending aorta. A pouch, which is formed by 
suturing a flap of pericardium to the edges of the incision 
into the aorta, controls bleeding and permits introduction 
of the valvotome. More recently a plastic pouch has 
been used to help in this procedure. This transaortic 
operation seems to be well tolerated, but the number of 
cases treated so far is still too small for definite con- 
clusions to be drawn. The operation is not suitable for 
elderly patients, in whom the aortic wall may be friable. 

T. Holmes Sellors. 


Use of Dibenylethylenediamine-dipenicillin as a Prophy- 
lactic against Streptococcal Infection in Acute Rheu- 
matism. (L’impiego della dibensil-etilendiamina-di- 
penicillina nella profilassi antinfettiva (profilassi 
antistreptococcica) della malattia reumatica.) SCuRo, 
L. A., and OrTONA, L. (1954). Minerva med. (Torino), 
45, 1835. 3 figs, 23 refs. 


Treatment of Rheumatic Fever with PAS and with a 
Combination of PAS and Sodium Salicylate. (Sul 
trattamento della infezione reumatica con PAS e con 
l'associazione PAS-salicilato di dodio.) BULGARELLI, 
R., and SARDINI, G. (1954). Minerva pediat. (Torino), 
6, 198. 3 figs. 


Chronic Articular Rheumatism 
(Rheumatoid Arthritis) 


KERSLEY, G. D. 

(1954). Lancet, 1, 1206. 5 figs, 21 refs. 

From a wide clinical experience the author discusses, 
with case records, four syndromes in rheumatoid arthritis 
in which the differential diagnosis is based upon the mode 
of onset of the disease. These four syndromes are neither 
frequent nor a usual feature of the classic disease process 
—the author found one or other of them in only 67 out 
of a recent series of 750 cases of rheumatoid arthritis— 
but they are none the less distinct and individual. In 38 
of the 750 cases the onset was so acute as to resemble 
that of rheumatic fever, but only one patient actually 
developed carditis. The differential diagnosis, which is 
discussed, is helped by the therapeutic response to col- 
chicine, antibiotics, and salicylates. [The classification 
of this first group as “acute arthritis” closely resembles 
a Major subdivision recognized in Scandinavia, in which 
cases of rheumatoid arthritis are divided into two groups 
—those with “acute” and those with “chronic” onset. 
The number of acute cases in this series would seem by 
comparison to be relatively small.] In a second group 
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of eleven cases there was involvement of only one joint 
initially, and in two of these cases there was evidence of a 
tuberculous focus in the synovium, despite the close 
histological resemblance to rheumatoid arthritis. It is 
suggested that when tuberculous and rheumatoid foci 
appear in the same joint the “rheumatoid”’ reaction may 
be due to a non-specific reaction of the joint to sensitiza- 
tion to tuberculous infection. In a third group of thir- 
teen cases the onset of rheumatoid arthritis was episodic, 
and here the differential diagnosis was from gout, 
palindromic rheumatism, angioneural arthrosis, allergic 
arthritis and intermittent hydrarthrosis. In a fourth 
group of five cases rheumatoid arthritis had progressed 
for a number of years without pain. There was gross 
destruction of bone and joint, but no evidence of neuro- 
logical disease. Variation in the general threshold to 
pain or rheumatoid lesions of the perineurium were not 
considered to play any part. Harry Coke. 


Pulmonary Lesions in Rheumatoid Arthritis. CHRISTIE, 
G.S. (1954). Aust. Ann. Med.,3,49. 8 figs, 13 refs. 
The clinical and post-mortem findings in three cases of 

rheumatoid arthritis are described in this paper from 

Melbourne University, with special reference to the 

extra-articular lesions. In all three cases there were 

obvious pulmonary lesions. In one case a granula- 
matous mass measuring 7 cm. in diameter was found, 
which was indistinguishable histologically from the usual 
subcutaneous periarticular nodule seen in rheumatoid 
arthritis. The author considers that extra-articular 
lesions are an integral part of the disease and are present 
more often than is generally accepted. In the chronic 
stage active lesions may be found in many parts of the 
body, even when the affected joint is quiescent, but the 
scars of healed lesions may also be recognized. 

A. C. Lendrum. 


Systemic Lesions of Malignant Rheumatoid Arthritis. 
BEVANS, M., NADELL, J., DEMARTINI, F., and RAGAN, 
C. (1954). Amer. J. Med., 16,197. 18 figs, 12 refs. 
Although the incidence of rheumatic heart disease is 

said to be higher in patients with rheumatoid arthritis 

than in the general hospital population, there is evidence 
that valvulitis and other stigmata of rheumatic heart 
disease are infrequent in those suffering from rheumatoid 
arthritis except when a straightforward history of rheu- 
matic fever can be obtained. In this paper from 

Columbia University, New York, is described a study of 

two cases of active rheumatoid arthritis complicated 

clinically by pleurisy and pericarditis. The duration of 
the rheumatoid arthritis was 10 and 16 years respectively. 

In the first case there were intercurrent diabetes and renal 

papillary necrosis, and the second patient also had 

epilepsy. Long-term treatment with cortisone and 
corticotrophin did not appear to arrest the course of the 
disease, and compression fractures occurred in both cases 
as a result of osteoporosis arising during the hormone 
therapy. Both patients died. 

At necropsy an inflammatory obliteration of pleural 
and pericardial sacs was seen, together with lesions in 
the myocardium and valve rings due to granulomata 
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appearing “indistinguishable from the subcutaneous 
nodules of rheumatic disease’. In the first case similar 
lesions were also found in the kidney, and in the second 
case in the lungs. Both patients had oesophagitis and 
episcleritis. The authors consider that the granulo- 
matous lesions develop from fibrinoid necrosis of the 
vessel wall. 

Evidence is adduced that there exists a malignant form 
of rheumatoid arthritis, of which the two cases described 
are regarded as examples. The relationship of this 
fulminating disease to the reputed high incidence of rheu- 
matic heart disease in patients with rheumatoid arthritis 
is discussed. It is concluded that long-term cortisone 
therapy apparently does not prevent the development of 
this form of rheumatoid arthritis. E.G. L. Bywaters. 


Citrate Iontophoresis in Rheumatoid Arthritis of the Hands. 

Cover, A. B. (1954). Ann. phys. Med., 2, 16. 1 fig., 

7 refs. 

Following the observations of Rocha e Silva (Brit. 
med. J., 1952, 1, 779) on the value of citrate in allergic 
and anaphylactic reactions, the present author, at St. 
Thomas’s Hospital, London, used citrate iontophoresis 
in cases of acute rheumatoid arthritis of the hands, on 
the grounds that the rheumatoid process is, in part, an 
allergic process. He produces evidence to show that 
citrate may reasonably be expected to reach the affected 
tissues when given in this way. 

One group of fifteen patients received citrate ionization, 
a second group of ten patients received anodal galvanism, 
and a third group, also of ten patients, received cathodal 
galvanism; the last two groups served as controls. The 
citrate iontophoresis was given in a cathodal bath con- 
taining 2 per cent. potassium citrate solution, a current of 
about 10 mA being passed for 20 to 30 minutes. In 
the control cases the bath contained tap-water. Patients 
were treated on alternate days for four weeks, and the 
results were assessed weekly, mainly by determining the 
strength of grip in the hand. 

There was a much greater improvement in strength of 
grip in those patients treated with citrate than in the 
control groups. The author notes that some of the 
patients had previously failed to respond to more con- 
ventional methods of physiotherapy, such as wax baths 
and local application of heat, but that these patients 
tended to have a relapse when treatment ceased. 

B. E. W. Mace. 


Management of Rheumatoid Arthritis with Prolonged 
Cortisone Administration. CopEMAN, W. S. C., 
SAVAGE, O., Dopps, C., GLYN, J. H., and FEARNLEY, 
M. E. (1954). Brit. med. J.,1, 1109. 1 fig., 11 refs. 
The results are presented in twenty cases of rheumatoid 

arthritis treated with cortisone at the West London 

Hospital, Hammersmith, fourteen of which received the 

drug for more than 2 years, and all for at least a year 

continuously. All twenty cases were severe, and none 
of the patients was able to follow his or her normal 
occupation. The usual methods of treatment had been 
tried without halting the progress of the disease. The 
average maintenance dose of cortisone by the oral route 
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was 69 mg. a day, varying in individual cases from 37.; 
to 100 mg. daily. No fewer than seventeen of the tweny 
patients improved sufficiently with this treatment , 
return to work. 

Administration of the drug had to be stopped in two 
cases, in one of which severe depression occurred, and jy 
the other the blood pressure rose from 120/80 to 200/105 
mm. Hg. In three cases gastrointestinal complications 
(duodenal ulceration, oesophagitis associated with hiaty 


hernia, and melaena, respectively) developed, but it wa ¥ 


not found necessary to discontinue treatment. 
less important side-effects were also observed. 

The authors conclude that cortisone is a practica 
addition to treatment in selected cases of rheumatoid 
arthritis, but they emphasize that careful and constan 
supervision is necessary. K. C. Robinson. 


Various 


Clinical Experience with a Rubidium—Gold—Creatinine 
Gold Preparation in Rheumatic Diseases. (Klinisch: 
Erfahrungen mit einem Rubidium—Gold-—Kreatinin 
Gold-Praparat bei rheumatischen Erkrankungen 
POHL, W. (1954). Medizinische, No. 18, 659. 9 refs 
The preparation used in this trial carried out at the 

University Polyclinic, Jena, was “aurubin’’, which is 
supplied as dragees consisting of small quantities o 
rubidium auritetrachloride, creatinine hydrochloride and 
aurochlorate, and other salts. The content of gold js 
less than that previously used by the author, the quantity 
of gold administered in an 8 weeks’ course of treatment 
amounting to only 0-306 g. The trial was conducted 
for a period of 3 to 4 months on 42 rheumatic patients 
In general, the results obtained seemed to depend on the 
stage of the disease reached; it was also found that the 
dosage used must not be too rigid, but should be adjusted 
according to the reaction of the patient. A number of 
cases improved that had previously remained completely 
resistant to all forms of therapy. 

Of the 42 patients, 21 were suffering from chronic 
polyarthritis and of these ten improved both subjectively 
and objectively, including three who had _ previously 
derived no benefit from the administration of cortisone or 
ACTH (corticotrophin). Of a further seven patients 
suffering from Bechterew’s disease (spondylitis defor- 
mans), three responded well, as also did five of ten patients 
described as suffering from arthrosis. In none of the 
patients in a fourth group suffering from spondylosis, 
however, has any improvement been observed. No 
serious toxic effects were noted during this trial, and 
patients tolerated the preparation very well, only twelve 
patients showing some gastric disturbance and loss of 
appetite, two a mild diarrhoea, two rashes, and nine 
patients complained of tiredness. After temporarily 
reducing the dosage in these cases the original dose could 
be resumed. Robert Hodgkinson. 


Placental Tissue Implantation for Rheumatoid Arthritis. 
A Preliminary Report. Lintz, R. M. (1954). 
Geriatrics, 9, 106. 19 refs. 

At Bellevue Hospital, New York, 35 adult patients 
suffering from severe rheumatoid arthritis of long stand- 
ing were treated by the implantation of fresh placental 
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tissue in the thigh, as recommended by Filatov. There 
was no subsequent improvement in fifteen of these cases, 
but in the remaining twenty there was decreased heat and 
swelling in the joints and increased range of movement, 
as well as some symptomatic improvement, starting 
2to 10 days after the operation. The improvement in 
five cases lasted for 3 to 4 years, in the rest for 2 to 10 
months. 

The author discusses the mode of action of this treat- 
ment and draws attention to the possible importance of 
psychological stimuli. In view of the fact that liquefied 
material drained from the wound in every case before 
closure, he does not consider that his results were due 
to any sustained elaboration of hormones by the implants, 
but points out that “this does not preclude the possibility 
of some short-lived hormonal stimulus from the im- 
planted material” acting as a trigger mechanism. 

G. Loewi. 


(Cristoterapia prolongada.) 
Arch. argent. Reum., 17, 47. 


Prolonged Gold Therapy. 
Caruso, A. C. (1954). 


ACTH Treatment of Rheumatic Fever in Children. 
(Leczenie choroby reumatycznej u dzieci ACTH.) 
MARCZYNSKA-RoBowWSKA, M. (1954). Pediat. pol., 
29, 345. 16 refs. 


Treatment of Rheumatoid Arthritis with Nitrogen Mustard. 


(Il trattamento dell’artrite reumatoide con iprite 
azotata.) CARTESEGNA, F., and DANgEo, V. (1954). 
Reumatismo, 6, 241. 29 refs. 

Use of Ascorbic Acid in Rheumatoid Arthritis. (Con- 


sideragdes sObre 0 uso do acido ascoérbico na artrite 
reumatoide.) Dé&courT, L., Lima, M. C., FERNANDES, 
J. M., and CuHrorBo ul, E. (1954). Rev. paulista Med., 
44, 281. 6 refs. 


Role of the Vascular Factor in the Pathogenesis and 
Treatment of Rheumatoid Arthritis. (Die Rolle des 
Gefassfaktors in der Genese und Therapie der primar 
chronischen Polyarthritis.) PIRTKIEN, R. (1954). 
Medizinische, No. 23, 816. 2 figs, 34 refs. 


Neurovegetative Reactivity of the Skin in Rheumatoid 
Arthritis. (Reattivita neuro-vegetativa cutanea nell’ 
artrite reumatoide.) Rossi, G. (1954). Reumatismo, 
6, 233. 26 refs. 


Rheumatoid Arthritis and Heart Lesions. FERNANDO, 
P. B., and WIJENAIKE, W. (1953). Indian Heart J.., 
5, 187. 12 figs, 9 refs. 


Skinfold Thickness of the Hand in Rheumatoid Arthritis. 
Ann. Med. 


LEHTINEN, M., and TELKKA, A. (1954). 
intern. Fenn., 43, 109. 4 figs, 13 refs. 


Pulmonary Manifestations of ‘Rheumatoid Disease’’. 


Harris, L. H. (1954). Lancet,2,119. 14 refs. 
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(Spondylitis) 


Deep X-Ray Therapy in Spondylitis. SHARP, J., and 
Easson, E. C. (1954). Brit. med. J.,1, 619. 2 figs, 18 
refs. 

Since 1947 a total of 332 cases of ankylosing spondylitis 
have been seen at the joint clinic of the Rheumatism 
Centre and Christie Hospital and Holt Radium Institute, 
Manchester. Of these, 242 were classified as typical, 
31 as “borderline”, and 59 as atypical cases. The inci- 
dence of a family history of rheumatism, iritis, or 
involvement of the hands or feet was not significant in 
any group. The present paper is concerned with results 
of x-ray therapy in 275 cases (212 typical, 28 borderline, 
and 35 atypical). 

It was considered advisable to treat the whole spine 
and sacro-iliac joints in all cases. Narrow fields were 
applied directly and a dose of 150 r was given once a week 
for 10 weeks. A similar dosage was given to peripheral 
joints, but localized tender areas on bony points and 
tendon insertions received a single large dose of 500 to 
600 r. 

The condition of the patient was assessed before and 
one month after treatment. The erythrocyte sedimen- 
tation rate was not of any prognostic significance. 
The response to treatment was the same in males as in 
females, and was significantly more marked in typical 
cases than in atypical. There was a relapse over a 
relatively short period of observation in 56 of the typical 
cases. Complications, which were few, included aplastic 
anaemia (one case), reactivation of pulmonary tuber- 
culosis (one), and renal failure (two cases). Permanent 
amenorrhoea déveloped in thirteen out of 47 females 
treated. The importance of exercises after radiotherapy 
and the dangers of immobilization are stressed. 

It is concluded that only patients suffering from 
typical ankylosing spondylitis benefit from x-ray therapy. 
The effect seems to be directly on the tissues irradiated 
and not through some indirect mechanism. Further 
study is being undertaken with a view to establishing 
criteria for the differential diagnosis of atypical ankylos- 
ing spondylitis. R. D. S. Rhys-Lewis. 


Early Diagnosis and Treatment in Ankylosing Spondylitis. 
Lyons, A. R. (1954). Ulster med. J., 23, 34. 3 figs, 
3 refs. 


Skin in Ankylosing Spondylitis. (Le revétement cutané 
dans la spondylose rhizomélique.) FLORENTIN, P., 
Louyot, P., MACcINOT, —., and PiERSON, B. (1954). 
Rev. Rhum., 21, 225. 5 figs. 


(Miscellaneous) 


Phenylbutazone in Arthritis. DAvIEs, 

Ann, phys. Med., 2, 8. 5 refs. 

The long-term results of administration of phenyl- 
butazone in arthritic conditions, mainly rheumatoid 
arthritis, are described. The drug was given by mouth 
in an initial dosage of 1 g. daily for 3 days and gradually 
reduced until the lowest effective dose was established, 


H. R. (1954). 
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‘which was usually 800 mg. on alternate days. Other 
medication, particularly with barbiturates, was avoided, 
and some restriction was placed on the salt intake. 
Determination of the leucocyte count did not appear 
to be necessary after the initial period of treatment. 

Of 160 patients treated at hospitals in the Mid-Herts 
and West-Herts Hospital Group, fifteen did not benefit in 
any way during the initial phase, and treatment was 
therefore stopped. The remaining 145 patients were 
observed for periods varying from 3 to 18 months. It 
was found that while there was a definite improvement in 
function joint changes were unaffected. The relief of 
pain was the most striking result of administration of the 
drug, and the author suggests that its usefulness in other 
directions is due largely to this effect. It was of particular 
value in seven out of nine cases of ankylosing spondylitis. 
There was rapid relief of symptoms in two cases of acute 
gout after intramuscular injection of 1 g. phenylbutazone, 
while in two cases of chronic gout there was a similar, but 
slower, response. Marked relief of symptoms was 
obtained by fourteen out of thirty patients with osteo- 
arthritis of the hip, nocturnal pain being relieved to a 
greater extent than “‘weight-bearing” pain. 

Allergic reactions to the drug in the form of a rash, 
angio-neurotic oedema, and mild dyspnoea occurred in 
fourteen cases, while twenty patients complained of 
gastrointestinal disturbances. Other complications in- 
cluded transient granulocytopenia (one case), purpura 
without haematological changes (two cases), and cardiac 
failure precipitated by fluid retention (three cases, one 
fatal). Two patients sustained fracture of the femoral 
neck while under treatment. 

The author considers that phenylbutazone is a most 
useful adjuvant in the management of arthritic conditions, 
but emphasizes that continued care is necessary during 
long-term administration. B. E. W. Mace. 


Observations on the Antirheumatic and Physiologic Effects 
of Phenylbutazone (Butazolidin) and Some Comparisons 
with Cortisone. Bropiz, B. B., Lowman, E. W., 
Burns, J. J., Lee, P. R., CHENKIN, T., GOLDMAN, A.., 
WEINER, M., and STEELE, J. M. (1954). Amer. J. Med., 
16, 181. 5 figs, 22 refs. 

Phenylbutazone was given to eighteen patients severely 
disabled with rheumatoid arthritis and to 69 non-arthritic 
rheumatic patients. It is pointed out that the plasma 
concentration of phenylbutazone does not increase com- 
mensurately with an increase in the dose but tends to 
approach a limit; the peak level with a daily dose of 
1,600 mg. is not appreciably higher than that achieved 
with a daily dose of 800 mg. In the present investigation, 
therefore, each patient was given 800 mg. by mouth daily; 
later, some of the patients were given cortisone for com- 
parison. A major improvement was noted in eight of the 
patients with arthritis but minor improvement only in 
the others. The results obtained with cortisone were 
similar. Side-effects were severe enough in seventeen of 


the 87 patients to call for cessation of treatment, but in 

none of the cases did agranulocytosis develop. 
Phenylbutazone caused urinary retention of sodium, 

chloride, and water, but did not affect potassium or 17- 
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ketosteroid excretion; in none of the cases was significant 
eosinopenia found. The fall in the erythrocyte coun; 
and haemoglobin level during treatment was due to 
haemodilution and not to depression of haematopoiesis, 
From their observations the authors conclude that the 
drug does not act through stimulation of the adrena| 
cortex. They consider that its anti-rheumatic effect js 
similar to that of cortisone and ACTH but that there js 
no risk of hormonal imbalance with phenylbutazone. 
It is hoped that these encouraging clinical results will 
stimulate further search for other non-steroid drugs 
exerting “‘a desirable local tissue effect”’. 
Kathleen M. Lawther. 


Clinical and Experimental Study of the Anti-rheumatic 

Activity of Amidopyrine Gentisate. (Ricerche cliniche 

e sperimentali sull’attivita antireumatica del gentisato 

di amido-pirina.) MAatNoui, S., and PICCINELLI, 0, 

(1954). Minerva med. (Torino), 1,787. 1 fig., 37 refs. 

Amidopyrine gentisate (associated with amidopyrine 
and a synthetic antihistamine drug in a commercial pre- 
paration, “‘pirisal’) was given experimentally at the 
Institute of Clinical Medicine and Therapeutics of the 
University of Pavia to fifteen normal subjects, five 
patients with acute articular rheumatism, ten with 
rheumatoid arthritis, seven with chronic rheumatism 
following acute arthritis, ten with lumbar osteo-arthritis, 
eight with “rheumatic myalgia’, and three with humero- 
scapular peri-arthritis. It was given by mouth in doses 
containing 2-375 g. amidopyrine gentisate and 0-375 g. 
amidopyrine or by intramuscular injection in doses con- 
taining 0-375 g. of each, and 2, 4, and 6 hours after its 
administration an eosinophil count was carried out on the 
peripheral blood, together with estimation of the blood 
gentisate level. Apart from minor side-effects (giddi- 
ness), the drug was well tolerated. 

In all cases there was a reduction in the eosinophil 
count resembling that seen after administration of ACTH. 
In ten patients the effect was compared with that of 
sodium gentisate, which caused an average reduction in 
eosinophil count of 13-5 per cent. compared with 38 per 
cent. when amidopyrine gentisate was given. Amido- 
pyrine thus appeared to be the more active component 
part of the preparation. When the drug was given in the 
above dosage daily there was a definite reduction of pain 
in 90 per cent. of the patients with chronic rheumatism, 
within 1 or 2 days of starting treatment in cases of 
“rheumatic myalgia” and 10 to 12 days in cases of chronic 
polyarthritis. Acute rheumatism was less amenable, 
but even in these cases there was diminution of pain, 
temperature, and articular swelling after 4 or 5 days. 
The improvement in function was less obvious. In all 
cases in which the clinical response was satisfactory there 
was also some reduction in the erythrocyte sedimentation 
rate. 

Cheapness and the possibility of prolonged adminis- 
tration without ill effect are claimed to be the main 
advantages of the drug, which was given in some cases 
after treatment had been started off with ACTH or 
cortisone. [It should be remembered, however, that 
prolonged administration of amidopyrine is not without 
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danger of agranulocytosis. There have been recent 
reports that similar effects may be obtained with buffered 
salicylates, the use of which would therefore be prefer- 
able. | V. C. Medvei. 


New Form of Drug Therapy in the Treatment of Arthritis 
and Rheumatoid Conditions. NATENSHON, A. L. (1954). 
Wis. med. J., 53, 223. 5 refs. 

The author has treated 200 unselected patients of 
various ages suffering from “arthritis in any form, acute 
or chronic; myositis; or any painful muscle condition, 
regardless of the cause” with “‘salimeph-C”, a prepara- 
tion containing 250 mg. salicylamide, 250 mg. mephen- 
esin, and 15 mg. ascorbic acid in each tablet. It is stated 
that this combination is effective because mephenesin 
relaxes muscle spasm, salicylamide relieves pain without 
causing gastric irritation, and ascorbic acid compensates 
for depletion of vitamin C caused by salicylate. 

Two tablets of salimeph-C were given 3 or 4 times a 
day after meals initially, to which dosage most patients 
responded within 3 days with loss of pain and stiffness and 
could then be kept symptom-free on 1| or 2 tablets daily. 
There were no side-effects, and it is claimed that results 
were “extremely good” in nearly all the patients, many 
who had been bedridden being able to get about without 
assistance. The treatment was effective in traumatic 
conditions (in which, however, other forms of treatment 
were also given), but did not relieve pain due to prolapse 
of an intervertebral disk or to calcified bursitis. 

[There is no report of a control series, and no objective 
method of assessing improvement appears to have been 
used. ] F. Clifford Rose. 


Further Observations on the Metabolic Stimulating Effect 
of Salicylate. CocHRAN, J. B. (1954). Brit. med. J., 
1, 733. 6 figs, 3 refs. 

The author, working at the Gardiner Institute of 
Medicine, University of Glasgow, has previously shown 
(Brit. med. J., 1952, 2, 964; Abstracts of World Medicine, 
1953, 13, 185) that salicylate produces a marked increase 
in oxygen consumption in normal subjects and patients 
with subacute rheumatism. The present investigation 
was undertaken to determine the effect of salicylate and 
its isomers on the oxygen consumption of patients 
suffering from acute rheumatic fever. 

Observations were made on three patients admitted to 
hospital with acute rheumatic fever, who were receiving 
2 g. aspirin 4-hourly. The fall in temperature occurred 
in 24 to 48 hours and was accompanied by a rise in 
oxygen consumption, but the metabolic rate fell when 
aspirin was withdrawn. A fourth patient, being treated 
with sodium salicylate and bicarbonate, had a recrudes- 
cence of symptoms and there was a concurrent fall in his 
oxygen consumption on reduction of dosage or with- 
drawal of salicylate. 

The effect of single doses of 3 g. salicylate or of 
aspirin were compared with single doses of 5 g. of the 
para- and meta-hydroxy isomers of salicylate on the 
same patient during convalescence. Sodium salicylate 
anc aspirin caused a 12 per cent. and 11 per cent. increase 
respectively in oxygen consumption, while the isomers 
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were without effect. Two other convalescent patients 
were given approximately 2 g. of the isomers 4-hourly 
over a 4-day period without significant increase in oxygen 
consumption. As the isomers are also known to be 
ineffective therapeutically, it is suggested that the thera- 
peutic effect of salicylate must be related in some way to 
its metabolic effect. Norval Taylor. 


Pulmonary Manifestations in the Diffuse Collagen 
Diseases. ELLMAN, P., and CupKowricz, L. (1954). 
Thorax, 9, 46. 12 figs, bibl. 

The authors describe ten cases of diffuse collagen 
disease in which pulmonary manifestations occurred; 
the patients were seen at two London hospitals and at 
Dorking (Surrey) General Hospital. The series com- 
prised three cases of scleroderma, two of disseminated 
lupus erythematosus, two of polyarteritis nodosa, and 
three of rheumatoid disease. 

The presenting symptom of respiratory involvement in 
each case was dyspnoea, which in cases of polyarteritis 
nodosa was associated with wheezing and gave rise to a 
complaint of “‘asthma’’. In the cases of scleroderma, 
respiratory symptoms occurred late in the course of the 
disease. In one case, radiographs showed miliary 
mottling of the lungs associated with cardiac enlargement. 
In another, there was increasing dilatation of the pul- 
monary arteries, accompanied by pleural thickening 
and adhesions; while in the third case there was a basal 
fibrosis which later developed into sclerocystic disease of 
the lungs. One of the patients with disseminated lupus 
erythematosus showed bilateral basal fibrosis, and a 
unilateral effusion developed during an acute exacerba- 
tion in the 12th year of the disease; in the other a tran- 
sient shadow in the right paracardiac region, at first 
thought to be an abscess and later assumed to be an area 
of “‘pneumonitis’’, was observed at the onset of the 
disease. 

In both the cases of polyarteritis nodosa there was fine 
mottling in the upper zones, which resolved in one case. 
Respiratory symptoms occurred at the onset of the 
disease. Lastly, in the three cases of rheumatoid arth- 
ritis a pleural effusion, a transient paracardiac shadow 
with basal reticulation, and bilateral pleural effusion 
followed by basal pleural fibrosis were observed respec- 
tively. 

In none of the cases studied were the lung lesions 
modified by treatment with ACTH or cortisone. The 
literature of pulmonary manifestations in collagen 
diseases is briefly reviewed. Nigel Compston. 


Evaluation of the Ocular Findings in Lupus Erythematosus 
and their Aetiological Significance. (Die Bewertung 
der Augenbefunde fiir die Erkennung der Atiologie 
beim Erythematodes.) ROHRSCHNEIDER, W., and 
EHRING, F. J. (1953). Hautarzt., 4, 451. 

The authors describe the acute and chronic types of 
lupus erythematosus, the aetiology of which is still 
obscure. They disagree with those who think that the 
tubercle bacillus alone is a pre-disposing factor and 
assume that various other bacilli may contribute to its 
cause. M. H. T. Yuille. 
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Phenylbutazone Therapy in Joint Diseases. 
con fenilbutazone nelle artropatie.) 
MELLONI, F., and Porro, F. (1954). 
42, 257. 2 figs, bibl. 


(La terapia 
MANCINI, B., 
Osped. maggiore, 


Death from Hypersensitivity due to Phenylbutazone. 
O’Brien, D. J., and Storey, G. (1954). Brit. med. J., 
1, 792. 4 figs, 19 refs. 


Stevens-Johnson Syndrome and Granulocytopenia after 
Phenylbutazone. Stee:, S. J., and Morratt, J. L. 
(1954). Brit. med. J., 1, 795. 5 refs. 


Palindromic Rheumatism with special reference to the 
Therapeutic Results with Gold and ACTH. Lewitus, 
Z. (1954). Rheumatism, 10, 70. 6 refs. 


Critical Examination of Hyaluronidase Theories in Rheu- 
matic Diseases. (Zur Kritik der Hyaluronidase- 
Theorien bei rheumatischen Erkrankungen.) RossING, 
P. (1954). Arztl. Wschr., 9, 544. Bibl. 


Treatment of Chronic Joint Disease with a Derivative 
of Colchicum autumnale. (Trattamento delle artro- 
patie croniche con un derivato del Colchicum autum- 
nale.) RiZZENTE, S. (1954). Minerva med. (Torino), 
45, 1784. 2 figs, 8 refs. 


Experimental Investigations on Percutaneous Salicylate 
Therapy. (Experimentelle Untersuchungen zur per- 
kutanen Salizyl-Therapie.) Fresic, W. (1954).  Z. 
Rheumaforsch., 13, 151. 4 figs, 13 refs. 


Further Studies on Compounds reducing Synovial Mem- 
brane Permeability. BriaNcui, C. (1954). Brit. J. 
Pharmacol., 9, 166. 14 refs. 


Diagnosis of Psychogenic Rheumatism. (Diagndstico de 
lo psicégeno en reumatologia.) MONTSERRAT, S. (1954). 
Rev. esp. Reum., 5, 307. 


Rheumatic Syndromes with Psychogenic Elements. 
(Sindromes reumaticos con revestimiento psicégeno.) 


MONTSERRAT, S., and SANs SoA, L. (1954). Rev. esp. 
Reum., 5, 312. 

Polyarthritis in Rubella. Lewis, G. W. (1954). 
Rheumatism, 10, 66. 14 refs. 


Microbe Therapy of Rheumatic Polyarthritis. Kono, M., 
YOSHIDA, T., NAKAYAMA, T., ONO, M., SUGIHARA, H., 
SomeEYA, K., and IsHpasui, H. (1953). Yokohama 
med. Bull., 4, 304. 5 figs, 25 refs. 


Radiological Study of the Femoral Head in the Aged 
Subject. (Etude radiologique de la téte fémorale du 
sujet agé.) JACQUELINE, F., and VERAGUTH, P. (1954). 
Rev. Rhum., 21, 237. 6 figs, 4 refs. 


Brucellosis and Rheumatism. (Brucelosis Y Reumatismo.) 
TARNOPOLSKY, S., GooBarR, J. P., and Doutuart, A. 
(1954). Pren. med. argent., 41, 1911. 
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Trochanteritis. (La trochantérite.) FRANCON, F. (1/954), 
Rev. Rhum., 21, 230. 1 fig. 


Relationship between Rheumatoid Arthritis and (Osteo. 
Arthritis of the Spine. (Ober den Zusammenhang 
zwischen primar chronischer Polyarthritis und Spon. 
dylosis deformans.) TREICHLER, J. (1954). Z. Reuma- 
forsch., 14, 129. 3 refs. 


Benign Backache in the Adult. (Les dorsalgies bénignes 
de l’adulte.) ArLet, J. (1954). Rev. Rhum., 21, 303. 


Rheumatic Abdominal 
abdominal reumatica.) 
argent. Reum., 17, 51, 57. 


Lymphadenitis. (Linfadenitis 
BarRCELO, H. (1954). Arch 
1 fig., 9 refs. 


Research Activities in Rheumatic Diseases. 
(1954). Publ. Hlth Rep. (Wash.), 69, 437. 


BuNIM, J. J. 
2 figs. 


Disk Syndrome 


Protruded Lumbar Intervertebral Disks in Children. 

Wess, J. H., SviEn, H. J., and KENNEDY, R. L. J. (1954), 

J. Amer. med. Ass., 154, 1153. 2 figs, 4 refs. 

In a review of the records of 6,500 patients with pro- 
truded intervertebral disk in the lumbar region treated 
surgically at the Mayo Clinic between 1942 and 1952, 
the authors found that 25 patients were under 18 and 
five (0-077 per cent.) were aged 12 to 15 years. 

It is these latter five patients, four girls and one boy, 
who are here described. A history of significant trauma 
was obtained in three of the cases. The symptoms, 
which had persisted for periods of 3 to 12 months in spite 
of conservative treatment, consisted predominantly of 
pain in the lower part of the back, hip, and ankle; there 
was sciatic pain, bilateral in three cases and left-sided in 
two; numbness in the legs (three cases), and weakness in 
one leg (two cases). Among the signs were: limitation 
of movement of the lumbar spine with, in some cases, 
a certain degree of scoliosis, spasm of the paravertebral 
muscles, pain in the hip on flexing the neck, tenderness on 
percussion over the lower lumbar or lumbo-sacral inter- 
spaces, limitation in raising the extended leg on one or 
both sides, and a diminished ankle reflex. Myelography 
was performed in all cases and revealed protrusion of an 
intervertebral disk in the fourth lumbar interspace in 
four cases (one being lateral and three central) and a 
midline lumbo-sacral protrusion only in the fifth case. 

All protrusions were removed at operation, at which 
swelling and stretching of nerve roots were noted in some 
cases. In one case bilateral bone grafts were inserted 
from the 3rd lumbar vertebra to the 2nd sacral segment. 
The results are known to be good in four cases followed 
up for periods up to 8 years and the fifth patient was free 
of pain when last seen on discharge. The symptoms and 
the clinical and pathological findings of protruded inter- 
vertebral disk are similar in adults and children, and 
although the lesion is rare in children, the possibility of 
its occurrence should be borne in mind V. Reade. 
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ABSTRACTS 


Pain associated with Cervical Spondylosis. TAYLOR, 
A. R. (1954). Rheumatism, 10, 52. 25 refs. 


Gout 


Effect of Intravenous Colchicine on Acute Gout. DAvis, 
J. S., and BaArRTFELD, H. (1954). Amer. J. Med., 
16, 218. 

In the past acute gout was frequently treated paren- 
terally by injecting intravenously the contents of a 20-ml. 
ampoule, made up of 0-65 mg. colchicine, 1 g. sodium 
salicylate, and | g. sodium iodide. Side-effects, such as 
intestinal haemorrhage, were not uncommon. As these 
were ascribed to salicylates and iodides, the authors, in 
an investigation at St. Luke’s Hospital, New York, 
decided to omit these substances and prepare a solution 
containing 0-65 mg. (1/100 gr.) of colchicine in distilled 
water in l- and 2-ml. ampoules. This modified prepara- 
tion was given to sixteen patients suffering from acute 
attacks of gout. In some cases up to eight injections were 
required to bring the attack under complete control, but 
in four instances the attack was aborted by a single 
injection, pain and swelling often beginning to subside 
within 5 to 15 minutes. D. Preiskel. 


Primary and Secondary Gout. GuTMAN, A. B. (1953). 

Ann, intern. Med., 39, 1062. 1 fig., bibl. 

The author’s definition of primary gout as an inborn 
error of metabolism and secondary gout as an accom- 
paniment of certain disease processes, such as poly- 
cythaemia, leukaemia, and haemolytic anaemia, is in 
accordance with current medical thought. The major 
pathways of purine metabolism are: 

(1) the biosynthesis of purines and purine derivatives 
from simple carbon and nitrogen compounds; 

(2) the degradation of endogenous nucleic acids; 

(3) the degradation of ingested preformed nucleo- 
proteins and purines. 

The author points out that the first of these is mainly 
involved in primary gout and the second in secondary 
gout, while the third factor may affect the course of both 
types. The possible role of the kidney is discussed, and 
the author shows that there is no clear evidence for a 
specific renal defect in either primary or secondary gout. 

The treatment of the primary and secondary forms is 
essentially the same. ACTH (corticotrophin) is con- 
sidered the most effective therapeutic agent for the acute 
attack, an initial dose of 50 to 200 mg. followed by 50 to 
100 mg. daily for several days, or a single dose of 100 mg. 
ACTH gel, being recommended. Colchicine and phenyl- 
butazone are also recommended, but neither is a perfect 
therapeutic agent and the toxic effects of the former may 
be serious. For the chronic case the importance of diet 
is stressed, proteins being limited to 50 to 75 g. daily and 
so far as possible taken in the form of milk; fat intake 
should also be strictly curtailed. ‘“‘Benemid” (probenicid) 
in a dosage of 0-5 to 3 g. daily increases urate clearance 
and is considered to be a valuable agent in the treatment 
of chronic gout. No distinction is drawn between the 
therapeutic management of primary and secondary 
gout, save that in secondary gout steps must be taken 
to deal with the underlying disease. R. E. Tunbridge. 
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Phenylbutazone (Butazolidin) in Gout. KUZELL, W. C., 
SCHAFFARZICK, R. W., NAUGLER, W. E., GAuUDIN, G., 
MANKLE, E. A., and BRown, B. (1954). Amer. J. Med., 
16, 212. 4 figs, 13 refs. 

In an attempt to evaluate the therapeutic efficacy of 
phenylbutazone 200 patients (156 males and 44 post- 
menopausal females) suffering from acute gout and/or 
chronic gouty arthritis and treated with this drug were 
studied at Stanford University School of Medicine, San 
Francisco, in the 30 months November, 1950, to May, 
1953. During the first 8 months “Irgapyrin” (containing 
equal parts of phenylbutazone and aminopyrin) was used. 
For the most part phenylbutazone was given orally; 
when injected intramuscularly it was given in the form of 
its sodium salt (20 per cent. solution) and occasionally 
combined with a local analgesic. A series of 498 cases 
of musculo-skeletal disorders other than gout, also 
treated with phenylbutazone, were used as controls, the 
serum uric acid level being estimated before and after 
treatment. 

In acute gout an injection of 1 mg. phenylbutazone 
daily for 1 to 3 days sufficed to relieve symptoms. The 
extent of such relief was greater than that previously 
experienced with colchicine and/or hormone therapy, and 
was occasionally noted in less than one hour. Small 
oral doses (200 to 400 mg. daily) also caused rapid sub- 
sidence of symptoms. The attack rate among patients 
receiving a small daily dose (200 to 600 mg.) was greatly 
reduced. Those with acute gout responded better than 
those with chronic gouty arthritis, and in general males 
did better than females. The serum uric acid level in 
those receiving a maintenance dose of 100 mg. daily did 
not appear to be decreased, but the “uric acid pool”’ was 
not estimated; tophi were not influenced in any way. 
Toxic effects were slight and necessitated discontinuation 
of treatment in 7 per cent. of gouty cases; in the non- 
gouty patients the drug had to be stopped in 22 per cent. 
It was also noted that the relief of pain in the non-gouty 
group was less in patients with a raised serum uric acid 
level than in those in which it was normal, thus suggesting 
that the characteristic lowering of serum uric acid level by 
phenylbutazone was not the most important pharmaco- 
logical action of the drug. 

Though phenylbutazone appears to have a specific 
effect in gout, its mode of action has still to be deter- 
mined. The authors have been unable to confirm the 
alleged increased urinary excretion of uric acid, and 
they explain how errors in calculation are apt to arise. 
Possibly, they state, the drug acts by delaying the degra- 
dation of nuclein; it may also affect enzymes concerned 
in the metabolism of purines. In a concentration of 
1 : 5,000 phenylbutazone will completely inhibit the 
growth of yeast, and this inhibition seems to be unaffected 
by the addition of a variety of substances, such as ascorbic 
acid, glucose, and vitamin-B complex. On the other 
hand, sodium bicarbonate in a concentration of 1 : 1,000 
decreased this inhibitory effect by 70 per cent. 

D. Preiskel. 


Sodium Salicylate and Gout. JENNINGS, G. H. (1954). 
Rheumatism, 10, 58. 4 figs, 31 refs. 
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General Pathology 


Prothrombin Time in Rheumatic Fever. (Le temps de 
prothrimbine dans le rhumatisme articulaire aigu.) 
STERNE, J. (1954). Arch. Mal. Coeur, 47, 257. 

This study, carried out on 54 cases at the Maurice 
Gaud Hospital, Casablanca, is claimed to be the first 
systematic investigation of the changes in prothrombin 
time in rheumatic fever. All samples were collected by 
the same observer and estimations were made by Quick’s 
method. The results were divided into three categories: 

(I) normal, when the reading was 80 per cent. 
or above; 
(II) moderately lowered (50 to 75 per cent.); 
(III) considerably lowered, when the figure was 
50 per cent. of normal or below. 

Of the 54 patients investigated, twelve belonged to 
Category I, nineteen to Category II, and 23 to Category 
Ill. In fifteen patients without cardiac involvement, the 
prothrombin time was normal in six, reduced in three, 
and low in six, but in the 39 patients with cardiac involve- 
ment it was normal in only six, reduced in sixteen, and 
considerably lowered in seventeen. 

Prothrombin time and erythrocyte sedimentation rate 
(E.S.R.) do not necessarily run parallel; a reduction in 
the former was found to be a better guide to a coming 
relapse in a number of cases. An accelerated E.S.R. may 
co-exist with a normal prothrombin time but the latter 
may be 50 per cent. of normal while the E.S.R. is 3 to 
10 mm. in the first hour (Westergren). The value of 
prothrombin time estimation is greater than that of the 
E.S.R. in that it is more specific in acute arthritis. Pro- 
thrombin time is decreased in rheumatic fever, but not in 
rheumatoid arthritis, and thus has diagnostic importance; 
the only other type of arthritis in which it is decreased is 
acute gonococcal arthritis. In spite of the decreased 
prothrombin time in rheumatic fever there is marked 
tolerance to heparin and this also is said to be of diag- 
nostic significance. D. Preiskel. 


Sternoclavicular Articulation in Rheumatic Diseases. 
Soxo torr, L., and GLEason, I. O. (1954). Amer. J. 
clin. Path., 24, 406. 7 figs, 12 refs. 

The sternoclavicular joint, examined post mortem, was 
found to be affected by “rheumatic”? disorders more 
frequently and more severely than is generally appre- 
ciated. The material was obtained from Bellevue 
Hospital, New York, from cases of rheumatoid arthritis, 
gout, infective arthritis, lupus erythematosus, and acute 
rheumatic disease. For comparison the appearance of 
the normal sternoclavicular joint and the degenerative 
changes occurring with age are described. [The number 
of cases was small, but the illustrations are good proof 
of the value of examination of this accessible material.] 

A. C. Lendrum. 


Pathogenesis of Non-Specific and Rheumatic Bursitis. 
(Zur Pathogenese der unspezifischen und rheuma- 
tischen Schleimbeutelentzundiingen.) B6HMic, R. 
(1954). Zbl. allg. Path. path. Anat., 91, 245. 3 figs, 
16 refs. 

Examination at the City Pathological Institute, Karls- 
ruhe, of thirty excised bursae, 21 of which were diagnosed 
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as examples of non-specific and nine of rheumatic 
bursitis, showed the following changes. 

(1) Serous inflammation.—This lesion was most pro. 
nounced in acute bursitis, and is therefore seldom 
examined histologically. The protein-containing exudate 
occurs under the endothelial lining of the bursa, but may 
also separate the atrophied collagen fibres below jj. 
These fibres may show small groups of cells with pyknotic 
nuclei, loss of chromatin and staining, and even reduction 
of the nuclei to nuclear shadows. 

(2) Fibrinous inflammation.—This was found to be 
present in all subacute and subchronic cases. The fibrin 
is laid down in layers immediately under the endothelia| 
lining of the bursa and between the deeper collagen 
fibres. Villous projections develop from the endothelia| 
surface into the lumen: they are covered with endo- 
thelium and filled with hyalinized material, larger o; 
smaller amounts of fibrin, and elastic fibres or relics of 
them. 

(3) Haemorrhages and cellular infiltration—In this 
series both these findings were rare. When cellular 
infiltration occurs it is mainly into the middle and outer 
walls of the bursae. 

(4) Formation of new vessels.—The author distinguishes 
between the vascular structures developing from arterioles 
in the middle wall and the new capillaries which develop 
in the inner wall, often in association with villous pro- 
jections. 

(5) Histiocytic proliferation—This appeared to occur 
during fibrinous inflammation, and developed either in 
the subendothelial layer (particularly in the fibrinous 
centres of the villi) or in the intercollagenous bands of 
fibrin. Palisading of histiocytes may occur to replace 
the endothelium, in whole or in part, or to cover the 
outer layers of fibrin; it is always associated with form:- 
tion of new capillaries. 

The author considers that the association of interstitial 
fibrinous inflammation, histiocytic proliferation, and 
formation of new capillaries is characteristic of rheu- 
matism, and compares bursitis fibrinosa simplex (which 
does not possess all these characters) with non-specific 
fibrinous endocarditis, and also rheumatic fibrinous 
bursitis with rheumatic endocarditis. C. L. Oakley. 


Gaucher’s Disease in 29 Cases: Haematological Com- 
plications and Effect of Splenectomy. Meporr, A. S., 
and Bayrp, E. D. (1954). Ann. intern. Med., 40, 481. 
12 refs. 

The authors review all the proved cases of Gaucher's 
disease, 29 in number, seen at the Mayo Clinic during 
1950. The clinical features are described in detail. 
Of special interest was the age at onset of symptoms; 
when first seen, three of the patients were under 9 years 
of age, eight were 10 to 19 years of age, three were 20 to 
29 years, six were 30 to 39 years, six were 40 to 49, and 
three were over 50. The sex distribution was approxi- 
mately equal. 

Splenomegaly and anaemia were almost constant 
findings, and splenectomy was carried out in fifteen of the 
cases for the relief of abdominal distension or hyper- 
splenism. [A Table setting out the haematological 
findings indicates that there was leukopenia with a 
reduced platelet count in five of the fifteen cases, but there 
is no reference to the results of sternal marrow biopsy 
in the latter cases.] Splenectomy had no deleterious 
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ABSTRACTS 


effect on the course of the disease. Two patients died 
in the post-operative period, and of the remaining 
thirteen, six were alive 11 to 20 years after the operation. 
The authors note that of the fourteen patients treated 
conservatively, one was alive 12 years after attending the 
clinic and two were alive 14 years afterwards. 

The follow-up investigation for the whole series was 
not complete, so that the findings could not be subjected 
to statistical analysis. R. E. Tunbridge. 


Collagen Fibrillar Structure of the Articular Cartilage of 
the Knees studied with the Aid of Polarized Light. 
(Estructuracion fibrilar colagena del cartilago articular 
de la rodilla, con la ayuda de la luz polarizada.) 
GuiRAO Pérez, M. (1954). Rev. esp. Reum., 5, 278. 
(received June, 1954). 19 figs. 

Writing from the University of Granada, the author 
describes a study made at the Karolinska Institute, Stock- 
holm, of the direction of collagen fibres in the articular 
cartilage of the knee-joint, the material consisting of 34 
fresh post-mortem foetal and adult joints. His method 
consists in filling the cavities with indian ink and obser- 
ving prepared sections by means of polarized light. The 
technique is given in detail. He describes five zones of 
fibres: vertical, oblique, horizontal, perpendicular, and 
superficial, and attempts to correlate their direction with 
the mechanical function of the joint. His conclusions 
are supported and illustrated by photomicrographs, 
diagrams, and drawings, and the literature is discussed 
in detail at considerable length. L. Michaelis. 


Rheumatism and _ Cortisone. 
Reumatismo e cortisone.) 
(1954). 


Capillary Permeability. 
(Permeabilita capillare. 
SCALABRINO, R., and PASQUARIELLO, G. 
Reumatismo, 6, 69. 4 figs, bibl. 
Investigations on capillary permeability in eleven 

rheumatic and seven non-rheumatic patients are reported. 

The anatomical, functional, chemical, and enzymatic 

characteristics of capillaries are discussed at length. The 

theory that rheumatism, in the broad sense, involves a 

disturbance of capillary permeability is examined, and 

reference is made to reports of the effect on the capillaries 
of cortisone and ACTH (corticotrophin). The Landis 
test was used in the authors’ investigations. This 
consists in determining the amount of water and protein 
lost from the blood over a period of 30 minutes in a 
limb compressed proximally by a tourniquet at a pressure 
of 80 mm. Hg, as calculated by comparison of the 
haemocrit values and protein content of venous blood 
taken from the compressed limb and from that of the 
opposite side. In normal subjects the average loss is 

stated to be 18-7 ml. water and 0-22 g. protein per 100 ml. 

blood. 

In the cases of acute and chronic rheumatism investi- 
gated the average loss of water was 31-9 ml. and of pro- 
tein 1-48 gr. per 100 ml. before treatment, while in seven 
cases of non-rheumatic disease (four of liver disease, one 
of chorea, one of Hodgkin’s disease, and one of asthma) 
the average figures were 24-9 ml. and 0-69 g. respectively. 
Cortisone was then given for 2 to 5 days, the total dosage 
being 150 to 850 mg. The test was repeated on one or 
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two occasions 1 to 5 days after the omission of cortisone, 
mainly on the 2nd or 4th day. It is stated that cortisone 
produced a constant, immediate, and considerable 
diminution in capillary permeability in rheumatic sub- 
jects and, to a lesser degree, in non-rheumatic patients. 
[The figures do not bear out completely: water loss 
increased in three of five cases examined on the second 
day. Loss of protein, however, diminished in all cases, 
irrespective of any increase in water loss.] The implica- 
tions of the results claimed are discussed at some length. 
W. A. Bourne. 





Erythrocyte Sedimentation Rate and the Plasma Viscosity. 
EASTHAM, R. D. (1954). J. clin. Path., 7, 164. 4 figs, 
14 refs. 


Relationship between Plasma Mucoproteins and Protein 
Sugar in Patients with Rheumatoid Arthritis receiving 
Cortisone. Babin, J., and GLyn, J. (1954). Proc. 
Soc. exp. Biol. (N.Y.), 86, 150. 1 fig., 8 refs. 


Hyaluronidase-Haemoglobin Dispersion Test in the Acute 
and Chronic Rheumatic States of Childhood. (Le test 
de dispersion hyaluronidase-hémoglobine dans les états 
rhumatismaux aigus et chroniques de |l’enfance.) 
Maurice, P. (1954). Acta paediat. belg., 8, 60. 
8 figs, 16 refs. 


Use of the Agglutination of Sensitized Sheep’s Erythrocytes 
in the Diagnosis of Rheumatoid Arthritis. (Utilidad 
en el diagnostico de la artritis reumatoide de la 
reaccion de aglutinacion para los hematies sensibili- 
zados de carnero.) PuiG LEAL, J., ALEs REINLEIN, J. M., 
and FERNANDEZ DEL VALLADO, P. (1954). Rev. clin. 
esp., 53, 28. 10 refs. 


Researches into the Nature of the Waaler-Rose Reaction. 
(Ricerche sulla natura della reazione di Waaler-Rose.) 
Dango, V., and ErNAupi, G. (1954). Reumatismo, 
6, 252. 10 refs. 


ACTH, Cortisone, and Other Steroids 


Intra-articular Hydrocortisone Acetate in Rheumatic 
Disorders. BORNSTEIN, J., SILVER, M., NEUSTADT, 
D. H., BERKowi17z, S., and STEINBROCKER, O. (1954). 
Geriatrics, 9, 205. 7 refs. 

In this paper from the Lenox Hill Hospital and the 
Hospital for Joint Diseases, New York City, are recorded 
the results in 88 patients with rheumatic disorders who 
received a total of 280 local injections of hydrocortisone 
acetate. Their ages ranged from 5 to 75 years, the 
largest number being in the 4th, 5th, and 6th decades. 
Of the 88 patients, 35 had rheumatoid arthritis and 25 
osteo-arthritis; the remainder had miscellaneous con- 
ditions. The dose was 1 or 2 ml. at intervals varying 
from a few days to several weeks, according to the rate 
of return of symptoms. 

The results were good in rheumatoid arthritis, 83 per 
cent. of the joints injected showing some benefit. In 
osteo-arthritis improvement was obtained only in 48 per 
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cent., and was purely subjective in the majority of these. 
Especially good responses were observed in the seven 
cases of tenosynovitis of the fingers, five showing complete 
resolution and the other two “major improvement”’. 
Four out of five patients with acute calcific tendonitis also 
benefited greatly after injections into the supraspinatus 
tendon. The duration of effect was very variable, but in 
the majority of cases reinjection was needed at intervals 
of 1 to 2 weeks. 

The authors consider that one of the chief advantages 
of local hydrocortisone therapy is avoidance of systemic 
hormonal effects, especially in patients with rheumatoid 
arthritis and osteo-arthritis, who tend to belong to the 
older age groups, in which there is a liability to such 
complications as heart failure, mental disturbances, and 
pathological fractures. K. C. Robinson. 


Potentiation of Cortisone by Glycyrrhetinic Acid. Hart, 

F. D., and Leonarpb, J. C. (1954). Lancet, 1, 804. 

1 fig., 3 refs. 

In view of the restricted supply of cortisone as yet 
available, any drug which might intensify its therapeutic 
action is worth investigation. 

Work reported from Holland and elsewhere having 
suggested that liquorice and glycyrrhetinic acid might 
have such an effect, the present authors carried out tests 
at the Westminster Hospital, London, on eleven patients 
with rheumatoid arthritis under carefully controlled 
conditions for 5 to 7 days. The results of this investiga- 
tion were discouraging, and it is concluded that if there 
is any potentiation of cortisone by glycyrrhetinic acid it is 
too slight and inconstant to be of value in the treatment of 
rheumatoid arthritis. Oswald Savage. 


Treatment of Acute Disseminated Lupus Erythematosus 
with Corticotropin and Cortisone. Sorrer, L. J., 
Etster, S. K., and HAMERMAN, D. J. (1954). Arch. 
intern. Med., 93, 503. 2 figs, 11 refs. 

A study was made at the Mount Sinai Hospital, 
New York, of the effects of treatment with cortisone or 
ACTH (corticotrophin) on 32 patients with acute 
systemic lupus erythematosus, 26 of whom were females 
and six males. The patients’ ages varied from 11 to 
60 years, but the incidence of the disease was highest 
during the second, third, and fourth decades. Most of 
the patients had been ill for 6 months to 2 years before 
admission, but three had had the disease for more than 
5 years. During this period spontaneous remissions had 
occurred in most of the patients, lasting between 2 weeks 
and many months. Joint pains, with or without demon- 
strable abnormalities of the joints, were the initial symp- 
toms in more than half the cases, and fever of varying 
degree was present in almost all. Other manifestations 
included loss of weight, a characteristic facial eruption, 
shallow, ulcerated lesions of the mucous membrane, 
generalized lymphadenopathy (the nodes being discrete, 
moderately enlarged, and not tender), enlargement of 
the liver and spleen, pericarditis (with or without effu- 
sion), and hypertension, which was almost always asso- 
ciated with renal damage. Most of the patients had 
either a normal leucocyte count or a leucopenia and a 
varying degree of anaemia. L.E. cells were readily 
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found in the peripheral blood in all cases, so that ex:mina. 
tion of the sternal bone marrow was generally unneces. 
sary. False positive reactions to the serological tests fo; 
syphilis were met at one time or another in more than 
one-third of the series. 

Initially, 100 mg. ACTH a day was given intra. 
muscularly in four doses, but acutely ill patients received 
a slow intravenous infusion of 20 to 40 mg. dissolved jp 
500 to 1,000 ml. 5 per cent. dextrose solution over an 
8-hour period. The daily dosage of cortisone varied 
from 200 to 400 mg., but was occasionally as much as 
800 mg., given in four doses. After the acute manifesta. 
tions had subsided the daily maintenance dose of ACTH 
required varied from 25 to 75 mg., and of cortisone from 
50 to 100 mg. In some cases it was possible to stop 
treatment entirely for variable periods. The hyper. 
tension, hepatomegaly, and splenomegaly responded 
either poorly or not at all to the treatment, but the fever, 
joint pains, rash, and mucosal lesions subsided. In all 
cases, however, L.E. cells continued to be found in the 
peripheral blood, and in only a small number was there 
any significant improvement in renal function. Com- 
plications of the treatment included rounding of face, 
psychiatric abnormalities (euphoria, depression, or 
paranoid trends), hypertension, oedema, infections, acne, 
hirsutism, and metabolic alkalosis. To prevent the 
development of alkalosis 2 to 6 g. potassium chloride was 
given daily either orally or parentally as a routine. Most 
of the side-effects were reversible when the dosage of 
hormone was reduced or treatment stopped. 

After periods of observation ranging from | to 40 
months, 23 of the 32 patients had survived and were 
reasonably well, eight having been in a state of remission 
without treatment for 2 to 30 months and the remaining 
fifteen receiving maintenance treatment. Nine patients 
had died, six from progressive renal failure, one from 
Status epilepticus, one from a disseminated fungus 
infection, and one because of inadequate therapy. 

E. W. Prosser Thomas. 


Oral Cortisone Treatment of Hypopituitarism. SHEEHAN, 
H. L., and Summers, V. K. (1954). Brit. med. J., 
1, 723. 22 refs. 

The authors report the results obtained at Walton 
Hospital, Liverpool, with small doses of cortisone by 
mouth in the treatment of hypopituitarism in four 
patients (three women and one man) who were main- 
tained for periods up to 2 years on a dose of 12:5 mg. 
daily. Doses up to 37-5 mg. daily were given at the 
beginning of treatment, and rapidly produced a normal 
capillary flush in the face, a return of axillary secretion, 
a feeling of well-being, and increased appetite, but 
insomnia occurred in two cases. When the dose was 
reduced the insomnia disappeared and the improvement 
was maintained. 

The growth of body hair increased in two cases, though 
it never became normal. The treatment had no effect 
on amenorrhoea. In the man there was a return of 
libido and coitus became possible without, however, 
resulting in an emission. In general, there was a gain in 
weight, an improvement in anaemia, and an increase in 
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the 24-hour urinary volume and in the diuresis following 
the ingestion of water. 

The urinary 17-ketosteroid excretion initially ranged 
from 0-2 to 1 mg. and increased under treatment to a 
level of 2-1 to 2-8 mg. per day. G. A. Smart. 







Female Pseudohermaphroditism: Response to Cortisone 







Therapy. VINES, R., and Dops, L. (1954). Aust. 
Ann. Med., 3, 5. 15 figs, 13 refs. 
The authors describe from the Royal Alexandra 





Hospital for Children, Sydney, the results of the treat- 
ment with cortisone of six cases of female pseudo- 
hermaphroditism due to adrenocortical hyperplasia. 
Four of the patients were aged 16, 9, 7, and 5 years 
respectively, the other two being infants aged 10 weeks 
when treatment was begun. The four older girls were 
given cortisone by mouth in large doses, varying from a 
total of 25 to 150 mg. daily. They all showed marked 
clinical and psychological improvement. The first 
changes to become apparent were diminution in the 
acne and development of the breasts, the latter beginning 
within 2 to 6 months of the start of treatment in all four 
patients and progressing steadily thereafter, while the 
two eldest girls began to menstruate in 5 to 7 months. 
The level of 17-ketosteroid excretion was high in all four 
cases, but fell to levels which were approximately normal 
for girls of a corresponding stage of development, rather 
than for girls of the same chronological age. 

The two infants were treated because of emaciation, 
vomiting, and marked enlargement of the clitoris. One 
responded satisfactorily to cortisone by mouth in doses 
which varied between 7-5 and 30 mg. daily; but the other 
continued to show signs of severe adrenocortical in- 
sufficiency and was treated by intramuscular injection of 
15 mg. cortisone on alternate days and 8 mg. deoxy- 
cortone daily, together with an additional 4 g. salt daily. 
Side-effects such as moon-face and increase of weight 
were not severe, and in no case did virilism develop. 
It is suggested that cortisone therapy should be started 
by the parenteral route, since reduction of 17-ketosteroid 
excretion is thus more reliably achieved and smaller 
doses of the hormone are required by this method. 

The results in five of these cases are regarded as highly 
satisfactory, particularly in their psychological effects on 
the older girls, but how long cortisone therapy will have 
to be continued is not yet known. A. C. Crooke. 









































Further Studies on the Treatment of Congenital Adrenal 
Hyperplasia with Cortisone. V. Effects of Cortisone 
Therapy on Testicular Development. WILKINS, L., and 
Cara, J. (1954). J. clin. Endocr., 14, 287. 7 figs, 13 
refs. 

Previous work has shown that after cortisone therapy 
female pseudohermaphrodites suffering from adrenal 
hyperplasia develop female secondary characteristics and 
may start menstruation if the patients are more than 
8 years old. In younger patients the results of treatment 
on sexual development are slight or ni/. The onset of 
| adolescent development depends on somatic (bone) age 
and not on chronological age. 

In the present paper from Johns Hopkins Hospital, 
Baltimore, similar findings in boys with macrogenito- 
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somia praecox are recorded. Of the seven boys of 
chronological age of 3 to 8 but whose bone age was 9 to 
i4, all had high rates of 17-ketosteroid excretion (8 to 
40 mg. per day) and equivalent development of secondary 
sex characteristics. The testes, however, in all of them 
were of pre-adolescent size and biopsy in six cases 
showed undifferentiated cells in the tubules, with 
spermatogonia, few or no spermatocytes and Sertoli cells, 
and no Leydig cells. Treatment with cortisone reduced 
the 17-ketosteroid excretion to below 4-5 mg. per day in 
six of the boys and to 7 mg. in the seventh. The testes 
did not enlarge and there was no change in testicular 
structure in the three boys with bone ages of 9 to 104 
years, but some enlargement and increased seminiferous 
differentiation occurred in a boy with a bone age of 11 
years, though no Leydig cells appeared. Full testicular 
maturation with enlargement to adult size, spermato- 
genesis, and Leydig-cell development occurred in the 
remaining three boys whose bone ages were 11 to 14 
years. There was increased virilization in these cases 
but not in those with no testicular changes. One of the 
patients had a nodule of aberrant adrenal (reticular zone) 
tissue in one testis. 

The authors suggest a probable explanation of the 
mode of action of cortisone. The excess of oestrogen 
and androgen secreted by the hyperplastic adrenal 
inhibits pituitary gonadotrophin secretion, although the 
androgen may cause some degree of seminiferous develop- 
ment. Cortisone, by suppressing the adrenal over- 
activity, releases the inhibited secretion of gonadotrophin. 
Cortisone has no direct effect on the testes in patients 
with other disorders. It also appears that somatic 
development must have reached a certain stage (in the 
present cases a bone age of 11 to 13 years) before the 
testes become responsive to gonadotrophin. Corro- 
borative evidence for this was provided by the cases of 
two boys from whom virilizing adrenal tumours were 
removed; in both the 17-ketosteroid excretion was 
markedly reduced, but no change in testicular size or 
structure occurred in one boy whose bone age was 54 
years, while testicular enlargement and maturation 
occurred in the other, whose bone age was 12 years. 

Peter C. Williams. 





Anaphylactoid Reaction from ACTH. Report of a Case. 
SwirT, S. (1954). Ann. Allergy, 12, 172. 5 refs. 
The case is reported of an asthmatic who had received 

ACTH (corticotrophin) on twelve occasions within 12 to 

18 months. One hour after a further injection she 

developed giant urticaria, nausea, diarrhoea, and severe 

dyspnoea. These symptoms subsided gradually. Sub- 
sequent skin tests with aqueous ACTH and with ACTH 

gel of different brands gave positive results, as also did 

tests with anterior pituitary extract, whereas negative 

results were obtained with posterior pituitary extract and 
with pork and beef extracts. The results of passive 
transfer tests were also positive. H. Herxheimer. 


Severe Asthma treated with Corticotrophin. BALL, K. 
(1954). Lancet, 1, 1162. 2 figs, 1 ref. 
A controlled investigation of the value of cortico- 


trophin in severe asthma was carried out at the Central 
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Middlesex Hospital, London. Only patients whose 
asthma had persisted for at least 3 months without 2 
weeks’ complete remission in that time were included. 
Of the thirteen patients, six received injections of cortico- 
trophin and seven injections of saline, but at the time of 
the trial the identity of the patients receiving the two 
different treatments was not known. Of the six patients 
given corticotrophin intramuscularly to a total dose of 
1 g. in 12 days, five improved, compared with two of the 
seven given saline, though one of the latter group sub- 
sequently responded to corticotrophin. There was a 
relapse within 28 days in three of the patients who res- 
ponded to corticotrophin, but two of these benefited 
later from a second course. Definite amelioration of 
symptoms over periods varying from 1 to 13 months 
(average 6 months) was noted in twelve patients in status 
asthmaticus who were given a maintenance dose of 20 to 
80 mg. daily. These results, and observations on patients 
given cortisone, are considered to prove that these drugs 
are beneficial, and indeed essential, in cases of status 
asthmaticus. Complications such as water retention 
were rare. K. Gurling. 


Infantile Eczema treated with Oral Cortisone. A Clinical 

Report. SoLomons, B. (1954). Brit. med. J., 1, 1190. 

5 refs. 

Experience of the administration of cortisone to 
infants and young children suffering from severe atopic 
eczema is reported. The drug was given by mouth in a 
dosage of 75 mg. daily to twelve patients and 87-5 mg. 
daily to three others for periods of 1 to 3 months. A 
lasting and satisfactory response appeared to be obtained 
in three children; in six there was some improvement 
and in six the treatment was without effect. Some 
improvement in the general condition and well-being 
was observed in the majority of the children. Toxic 
effects were not important. Winston Turner. 


Corticotropin (ACTH) in Severe Tetanus. Lewis, R. A.., 
SATOSKAR, R. S., JoaGc, G. G., Dave, B. T., and 
PATEL, J. C. (1954). Indian J. med. Sci., 8,1. 11 figs, 
18 refs. 

Because of previous experience of the beneficial effect 
of adrenal hormone therapy in convulsions induced in 
animals by exposure to reduced oxygen tension the 
authors were encouraged to study its effect on tetanus. 
From cases of tetanus admitted to the King Edward 
Memorial Hospital, Bombay, only the most severe were 
selected for study, at least four of the following being 
required to be present: 

(A) trismus; 

(B) convulsions while under observation; 

(C) incubation period of 7 days or less; 

(D) onset period of 48 hours or less; 

(E) rectal temperature of 100° F. (37-8° C.) or 
more within 24 hrs of admission or 48 hrs of 
onset. 

Treatment with intravenous ACTH (corticotrophin) 
was given in alternate cases satisfying these criteria, each 
patient receiving 20 to 25 mg. ACTH dissolved in 2 1. 
5 per cent. glucose solution 8- or 10-hrly at first, the last 
five patients out of ten treated receiving the same dose 
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2-hrly at the beginning of treatment. The duration y 
treatment varied from 4 to 8 days and the total dose y 
ACTH from 80 to 160 mg. The ten control subjec, 
were given intravenous injections of 5 per cent. zlucog 
and all the patients received routine treatment, such 
tetanus antitoxin, penicillin, and wound toilet. 

The most striking effect of ACTH was on the fever, thy 
temperature in treated cases being sometimes normal }y 
the third day, especially when more frequent doses wer 
given at the beginning. The respiration and pulse rate 
were also reduced. The part played by ACTH in th 
relief of trismus and the reduction of convulsions wa 
more difficult to evaluate, but some relief was usually 
obtained after the second day of treatment and in severa| 
cases there was a return or an aggravation of the spasm; 
when the dose of ACTH was reduced or omitted. Aj 
attempt was made to follow the course of the eosinoph 
count, but this was found to be depressed by the tetany 
toxin, reaching zero by the second day in all fatal cases 
but one, and, in the survivors, tending to rise towards 
normal during the phase of recovery. It was noted, 
however, that even when the eosinophil count was zero 
a beneficial clinical effect was still obtained by giving 
ACTH, suggesting that although in tetanus there is a 
great outpouring of adrenal hormones, even more can 
be elicited by treatment with ACTH. Toxic effect 
from the ACTH were not marked as the drug was not 
administered over long periods. 

Among the ten patients treated with ACTH there were 
four deaths, and among the ten control subjects seven 
Although the series is too small to have statistical value, 
it is considered significant that none of the patients 
receiving ACTH succumbed after completing 48 hours of 
treatment. J. V. Armstrong 


Preliminary Report on the Prolonged Intermittent Adminis- 
tration of ACTH in the Treatment of Lipoid Nephrosis. 
(Preliminari risultanze sul trattamento ciclico pro- 
lungato della nefrosi lipoidea con ACTH.) Cueti, E. 
and Marini, C. (1954). Clin. pediat. (Bologna), 
36, 83. 4 figs, bibl. 

From the Paediatric Clinic of the University of Modena 
are reported the cases of two children, aged 5 and 4} 
years respectively, suffering from severe lipoid nephrosis 
of long standing. Practically all known therapeutic 
measures had been tried, including the administration of 
thyroid extract, adenosine phosphoric acid, and isoniazid, 
plasma transfusion, deep x-ray therapy to the pituitary 
gland, and ultrashort-wave therapy to the adrenal glands, 
all of which had failed to stop the progress of the disease, 
proteinuria, oliguria, oedema, hypoproteinaemia, and 
hypercholesterolaemia, remaining generally unaffected. 

Finally, the effect of ACTH (corticotrophin) was tried, 
a total dosage of 1,550 mg. being given in 9 weeks; 
three doses totalling 50 mg. were injected daily during the 
first week, and a single dose of 50 mg. three times a week 
during the next 8 weeks, with dramatic results, al! the 
manifestations of nephrosis being diminished. By 
repeated electrophoresis the effect of ACTH on the serum 
protein levels was observed. The total protein content 
of the serum in the two cases increased from 3:1 and 
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4-5g. per 100 ml. to 6-8 and 6-81 g. per 100 ml. respec- 
tively, mainly due to an increase in albumin content, 
the proportion of which rose from 5-7 and 10-9 per cent. 
to 49 and 35-5 per cent. respectively. The proportions 
of globulin, which was the most seriously affected fraction, 
soon rose to normal levels (from 2-5 and 1-3 per cent. 
to 3:8 and 3-9 per cent. of the total protein content 
respectively), whereas those of the «, and f fractions 
decreased. These observations confirm those reported 
by other authors. On the other hand the proportion of 
y globulin changed in opposite directions in the two 
children—an unexplained observation. During the 
5 months after withdrawal of ACTH the good results 
were maintained and no late untoward effect was noticed. 
L. H. Worth. 


Combined Corticotrophin Therapy and Chemotherapy in 
Pulmonary Tuberculosis. With Special Reference to 
Hypersensitive Reactions. HOUGHTON, L. E. (1954). 
Lancet, 1, 595. 1 fig., 21 refs. 

Although majority opinion is against using cortico- 
trophin in the management of tuberculous patients, the 
author appears to have had considerable success with 
this method of treatment. At Harefield Hospital, 
Middlesex, a total of 21 patients aged from 5 to 60 years, 
all but five of whom had exhibited sensitivity to strepto- 
mycin or intolerance to PAS, or both, were given cortico- 
trophin for about 7 weeks, beginning with 80 mg. daily 
and decreasing to 10 mg. daily. The latter, as a main- 
tenance dose, was usually sufficient to control hyper- 
sensitivity. Although all the patients were suffering 
from extensive, active disease, none of them deteriorated 
radiologically and most of them improved markedly. 
In some cases corticotrophin appeared to act as an 
adjuvant to streptomycin, and there was no relapse when 
the hormone was withdrawn. 

From a study of the case histories presented it is quite 
obvious that corticotrophin suppressed severe hyper- 
sensitivity reactions to streptomycin and PAS and that 


| the hypersensitivity does not necessarily return on with- 


drawing the hormone, while it also appeared to control 


; the gastro-intestinal symptoms brought on by PAS. 


Although corticotrophin has been shown to impede the 


» action of streptomycin in experimental tuberculosis in 
| guinea-pigs, the author does not regard this tendency 
} as necessarily applicable to man. 
} suggests, that the drug, by preventing early fibroblastic 


It is conceivable, he 


proliferation, brings a higher concentration of strepto- 
It is obviously 


thus be potentially capable of causing a flare-up of the 
lesion in later years. As many of these patients, most 
of whom have been followed up for 2 years, were dejected 
and were deteriorating clinically before starting the 


| corticotrophin treatment, the improvement, both physical 
» and mental, seems to have been most gratifying. 

1. By § 
; tributions to the treatment of pulmonary tuberculosis 
§ and should be read by all phthisiologists. } 


[This is one of the most important of the recent con- 


Paul B. Woolley. 
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Effect of Cortisone and Streptomycin on experimentally 
induced Pulmonary Tuberculosis in Rabbits. MORGAN, 
T. E., Wanzer, S. H., and Smitu, D. T. (1954). 
J. Bact., 67, 257. 2 figs, 20 refs. 


Effect of Corticotropin (ACTH) and Streptomycin on 
experimentally induced Pulmonary Tuberculosis in 
Rabbits. WANZER, S. H., MorGANn, T. E., and Smitu, 
D. T. (1954). J. Bact., 67, 264. 2 figs, 13 refs. 
These two papers are concerned with experiments 

performed at Duke University School of Medicine, 

Durham, N. Carolina, which were designed to compare 

the effects of cortisone and corticotrophin (ACTH) on 

the progress of pulmonary tuberculosis in rabbits under 
treatment with streptomycin. All the animals employed 
in the experiments were of approximately the same weight, 
but of mixed sexes. [Presumably they were of the same 
strain; the authors describe them simply as white rabbits.] 

Some of the animals had previously been sensitized and 

partially immunized by the subcutaneous injection of a 

homogenate of living, avirulant tubercle bacilli. Infec- 

tion was induced by the injection of a standard dose of 

Mycobacterium tuberculosis var. bovis, Ravenel strain, 

into the trachea, the rabbit being held so that the ino- 

culum drained into the upper lobe of the right lung. 

The 149 rabbits so infected were divided into ten groups, 

four of which were unsensitized and six sensitized, and 

were treated as follows: 
A. Unsensitized Animals: 
(I) controls (untreated); 
(II) streptomycin only; 
(III) cortisone or ACTH only (low dosage); 
(IV) streptomycin plus cortisone or ACTH (low 
dosage). 
B. Sensitized Animals: 
(1) controls (untreated); 
(II) streptomycin only; 
(III) cortisone or ACTH only (low dosage); 
(IV) streptomycin plus cortisone or ACTH (low 
dosage) ; 
(V) cortisone or ACTH only (high dosage); 
(VI) streptomycin plus cortisone or ACTH (high 
dosage). 

The rabbits died or were killed at different intervals 
and the extent of the disease determined. 

In general the disease was much more extensive in the 
unsensitized than in the sensitized animals, while those 
receiving streptomycin were less severely affected than 
the rest. When cortisone was given alone in low dosage 
the lesions present in both sensitized and non-sensitized 
groups were more severe and more progressive than 
those seen in the controls, and when high doses were 
given the condition was fulminating and invariably fatal. 
Cortisone in low dosage plus streptomycin gave a picture 
similar to that seen with streptomycin alone, whereas 
the condition of the animals receiving cortisone in high 
dosage plus streptomycin was more like that of the 
untreated controls. In contrast to cortisone, ACTH in 
low dosage did not exert any damaging effect on the 
course of untreated tuberculosis, nor did it interfere 
with the beneficial effect of streptomycin. Even in high 
dosage it did not interfere with the action of strepto- 
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mycin, and when given alone the disease was only a 
little more severe than that seen in the controls. The 
low dosage of cortisone used (2 mg. daily) was approxi- 
mately equivalent to the usual dosage for man (60 to 
200 mg.), whereas the low dosage of ACTH (10 units 
daily) was well above the equivalent human dosage. 
The higher dosages of cortisone and ACTH were 20 mg. 
and 20 units daily respectively. Cortisone thus exerted 
a deleterious effect both at and above the normal dosage 
level, whereas no harmful effect was seen with ACTH 
until the dosage was twenty times greater than normal. 
H. J. Bensted. 


Influence of Cortisone on the Course of Clinical Ocular 
Tuberculosis. (Influenza del cortisone sul decorso delle 
tubercolosi oculari cliniche.) Lepri, G. (1954). 
G. ital. Oftal., 7, 149. 24 refs. 

The author reports the results given by a number of 
ophthalmologists on the effects of cortisone on the 
clinical course of ocular tuberculosis. It is favourable 
especially in “paratuberculous” diseases of the anterior 
part of the eye. In the granulomatous forms of tuber- 
culosis there is a marked decrease in inflammation. In 
these cases the treatment must always be followed with 
special care and must be combined with antibiotics or 
chemotherapeutics. The retrobulbar route should be 
used in specific conditions only. Cortisone does not 
interfere with antibiotics and chemotherapeutics and in 
some cases enhances their activity. N. Pagliarani. 


Cortisone and Ocular Tension. (Cortisone e tono 
oculare. (Ricerche cliniche con cortisone usato per 
istillazioni.)) CoLomst, C. (1954). Rass. ital. Ottal., 
23, 63. 5 refs. 

In normal conditions, cortisone instilled into the con- 
junctival sac of young and old subjects had no influence 
on the ocular tension. N. Pagliarani. 


Cortisone and the Eye. (Cortison und Auge.) STARK, 
H. (1954). Klin. Mbl. Augenheilk., 124, 584. 81 refs. 
The author’s experience with cortisone in ophthal- 

mology is very much the same as that recorded in the 

Anglo-American literature. The references are mostly 

to vell-known monographs and included French, Dutch, 

Italian, and other European sources. The statements 

made are impressions primarily, which could not be 

statistically evaluated, and the periods of observation 
are variable throughout. Long-term impressions are 
not discussed. 

Corneal inflammations of non-bacterial and recent 
onset (cornea herpes), keratoplasty, iridocyclitis (post- 
operatively following cataract extraction), and vitreous 
haemorrhages constitute the main range for cortisone 
therapy. The claim that cortisone aids in the breakdown 
of synechiae would probably be contested. 

L. Cudkowicz. 


Investigations into the Mode of Action of Cortisone 
Therapy in Rheumatoid Arthritis. (Untersuchungen zur 
Wirkungsweise der Cortisonetherapie bei der primar 
chronischen Polyarthritis.) Scumip, J., SCHIRMER, K.., 
and Warum, F. (1954). Acta neuroveg. (Wien), 
8, 489. 3 figs. 
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Should Cortisone and ACTH be used in Arthrosis 
(L’emploi de la cortisone et de ’ ACTH se justifie-, 
dans les arthroses?) Freronp, M. (1953). dey 
physiother. rheum. belg., 8, 178. 


Does Present Knowledge of the Pharmacodynamics of thy 
Adrenal Corticoids Open the Field to a Wider Concep 
of Rheumatism? (Les données pharmacodynamique Abu 
actuelles sur les corticoides surrénaux ouvrent-elle Achi 
le champ a une nouvelle conception plus éclectique ¢y — 
rhumatisme?) WaHL, M. (1954). Rev. Rhum. 4) 

411. 43 refs. 


Clinical and Experimental Problems relating to the Anji. 
phlogistic Action of Hydrocortisone and Cortisone. 
(Problemi clinici e sperimentali relativi all’azione 


antiflogistica dell’idrocortisone e del cortisone) _ 
Zacco, M. (1954). Reumatismo, 6, 207. 8 figs, an 
30 refs. AC 


Other General Subjects 


Rheumatic Manifestations provoked by Commissurotomy, Ad 
(Les évolutions rhumatismales provoquées par |; i 
commissurotomie.) Sou.ié, P., BouvRAIN, Y., Fortin, 

P., pt MATTEO, J., and Tricot, R. (1954). Arch. Mal HF 
Coeur, 47, 49. A 
Among one hundred patients subjected to mitral com. 9 
missurotomy, reactivation of acute rheumatism by the As 
operation was thought likely or possible in ten cases, and : 
in this paper these are discussed in some detail. It is N 


pointed out that in order for a diagnosis of reactivation to 
be made, a sufficiently long interval of freedom from 
rheumatic symptoms before the operation must have ) 
elapsed, and that the diagnosis of acute rheumatic fever 
must be established with reasonable certainty, despite the 
absence of any specific diagnostic tests. 

In four of the present cases it appeared that reactivation 
could reasonably be assumed as in three of them no 
evidence of any rheumatic activity had been present for 6, \ 
13, and 30 years respectively, and in the fourth case the | 


— 
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patient had never had acute rheumatic fever at any time 
In these four cases the interval between operation and 
recrudescence ranged from 24 hours to 2 months. In 
another two cases the operation was performed too soon 
after a previous attack of rheumatic fever for the infection 
to be considered inactive at the time of operation, and | 
in a further two the recurrence took place too long after ( 
the operation to be attributable to it. In the remaining 
two cases the rheumatic nature of the post-operative 
condition was doubtful. No relation was found between 
the degree of mitral stenosis, the condition of the valve, 
or the degree of surgical trauma and the likelihood of 
reactivation of acute rheumatism. 

[Some relevant papers on the histological findings in 
biopsy specimens of the left auricle are discussed, but 
unfortunately without any bibliographical references; 
those interested in this aspect may wish to consult the 
following: Enticknap, Brit. Heart J., 1953, 15, 37; Decker 
and others, Circulation, 1953, 8, 161.] A. Schott. 
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—. uric, aspirin and, 23 
, in gout, 120, 233, 366 
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, sodium salicylate and, 238 
, urinary, 121 
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Acqui Prize, 1954, 257 
Acromegaly, 53 
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ACTH in ankylosing spondylitis, 109, 188 
, dosage schedule, 309 
and pathological fractures, 363 
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gel, highly purified, in rheumatoid arthritis, 56 
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Acute rheumatism: See Rheumatism, acute 
Adaptation syndrome, 102 
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——, ACTH and, 98 

Leukergy in locomotor disturbances, *100 

Liver biopsy in arthritis, rheumatoid, 265 

——, cortisone metabolism in, and p-aminobenzoic acid, 272 
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